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REPORT. 


The  duties  of  the  State  Engineer  and  Surveyor  may  be  said, 
in  general,  to  cover  the  engineering  operations  required  in  the 
making  of  surveys  and  preliminary  investigations  and  in  the 
design  and  supervision  of  construction  of  various  public  works. 
Certain  of  these  duties  are  defined  by  the  Constitution  of  the 
State  and  by  the  revised  statutes.  Others  are  imposed  by  various 
laws  enacted  from  time  to  time  by  the  Legislature  of  the  State. 

There  are  several  constitutional  and  permanent  statutory  boards 
of  which  the  State  Engineer  and  Surveyor  is  a  member.  By 
reason  of  his  membership  on  such  boards,  it  is  incumbent  upon 
the  State  Engineer  to  attend  the  meetings  and  participate  in  the 
deliberations  of  these  boards  and,  further,  to  make  special  investi- 
gations and  reports  upon  questions  coming  before  such  boards  for 
consideration,  which,  due  to  their  technical  nature,  may  be  re- 
ferred to  him.  The  boards  and  commissions  upon  which  the 
State  Engineer  and  Surveyor  sits  as  a  member  and  their  several 
fields  of  jurisdiction  are  as  follows : 

The  Canal  Board,  having  jurisdiction  over  the  construction  and 
maintenance  of  the  canal  system  of  the  State; 

The  Commissioners  of  the  Land  Office,  having  supervision 
over  the  sale  and  purchase  of  State  lands  and  the  granting  of  let- 
ters patent  covering  grants  of  lands  under  the  waters  controlled 
by  the  State ; 

The  State  Board  of  Canvassers,  having  jurisdiction  over  the 
canvass  of  election  returns ; 

The  State  Board  of  Equalization  and  Assessment,  having  juris- 
diction over  the  equalization  of  the  assessment  of  State  taxes 
among  the  various  counties. 

Until  March  14,  1913,  the  date  of  the  enactment  of  chapter  80 
of  the  Laws  of  1913,  the  State  Engine(?r  iind  Surveyor  was  a 
member  of  the  State  Highway  Commission,  which  had  jurisdic- 
tion over  the  construction,  maintenance  and  repair  of  improved 
and  town  highways  throughout  the  State. 
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By  chapter  9  of  the  Laws  of  1912,  the  State  Engineer  and  Sur- 
veyor  became  a  member  of  the  Commission  on  Barge  Canal 
Operation,  created  for  the  purpose  of  inquiring  into  the  question 
of  the  proper  methods  to  be  applied  in  the  operation  and  mainte- 
nance of  the  enlarged  canals  of  the  state  and  the  type  of  craft 
adapted  for  use  on  the  new  canal  system,  the  report  of  this  Com- 
mission having  been  submitted  to  the  Legislature  on  January  20, 
1913. 

In  addition  to  the  above,  the  State  Engineer  and  Surveyor  is 
a  member  of  the  Commission  appointed  by  tlie  Governor,  pursuant 
to  chapter  73-1  of  the  Laws  of  1911,  to  co< operate  with  a  similar 
Commission  appointed  by  the  Governor  of  Xew  Jersey  to  investi- 
gate and  report  on  the  question  of  port  conditions  and  pier  exten- 
sions for  Xcw  York  harbor.  A  preliminary  rcjiort  has  been  sub- 
mitted by  this  Commission  and  further  investigation  and  study 
are  being  given  to  the  questions  within  its  scope. 

The  princi{)al  duty  of  the  State  Engineer  at  the  present  time 
is  that  of  carrying  out  the  mandate  of  the  people  as  indicated  by 
the  passage  of  referenda  providing  for  the  improvement  of  the 
four  branches  of  the  State  canal  system,  pojmlarly  known  as  the 
Barge  canal,  and  the  building  of  suitable  terminals  for  tliese  en- 
larged canals  and  their  adjoining  natural  waterways. 

The  duties  of  lesser  magnitude  devolving  upon  the  State  En- 
gineer, in  addition  to  those  which  pertain  directly  to  the  super- 
vision of  the  canal  construction  and  his  membership  in  the  various 
boards  and  commissions,  mav  be  brieflv  enumerated  as  follows: 

He  cooperates  with  the  Attorney-General  in  the  preparation  of 
the  defense  of  claims  brought  against  the  State,  consisting  in  the 
making  of  surveys  and  maps  and  the  furnishing  of  technical  evi- 
dence for  this  purpose. 

He  is  entrusted  w^ith  the  sale  of  lands  under  the  waters  of  the 
State  and  other  State  lands,  when  so  directed  by  the  Commis- 
sioners  of  the  Land  Office. 

Ho  examines  and  passes  upon  bridge  plans  presented  by  cor- 
porations or  individuals  seeking  permits  to  erect  such  structures 
over  the  canals  of  the  State. 
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He  is  directed  by  law  at  stated  intervals  to  examine  the  State 
boundary  lines  and  to  replace  lost  or  broken  monuments  and 
report  thereon  to  the  Legislature. 

He  is  charged  with  the  supervision  of  the  topographic  and 
hydrographic  survey  work  of  the  State  in  cooperation  with  the 
United  States  Geological  Survey. 

He  makes  numerous  surveys,  plans  and  investigations  for  such 
of  the  other  State  departments,  boards  or  commissions  as  have  no 
engineering  corps  of  their  own. 

He  is  called  upon  at  times  during  the  sessions  of  the  Legisla- 
ture to  furnish  estimates  and  reports  relative  to  pending  legislation 
and  to  perform  such  other  duties  as  may  be  requested  by  the 
Governor  or  the  Legislature  from  time  to  time. 

The  various  boards  and  commissions  of  which  the  State  En- 
gineer and  Surveyor  is  a  member  will  submit  their  individual 
reports.  Accordingly,  the  present  report  transmitted  to  the  Legis- 
lature will  embody  none  of  the  matters  concerning  these  boards 
and  conmiissions  except  such  brief  reference  as  is  necessary,  the 
following  report  dealing  with  the  questions  which  come  exclu- 
sively under  the  control  of  the  State  Engineer  and  Surveyor 
(which  subjects  vi'iW  be  taken  up  individually  and  in  detail  under 
their  respective  heads)  and  such  other  subjects  as  are  deemed 
of  sufficient  importance  to  be  called  to  the  attention  of  the 
Legislature. 

Barge  Canal. 

The  rate  of  progress  on  the  Barge  canal  during  the  past  fiscal 
rear  has  been  equal  to  that  made  during  any  previous  year,  not- 
srithstanding  obstacles  and  difficulties  encountered,  which  will  be 
treated  of  more  in  detail  later  in  this  report.  The  amount  of 
work  placed  under  contract  at  the  close  of  the  fiscal  year  ended 
September  30,  1913,  as  authorized  by  chapter  147  of  the  Laws 
of  1903,  providing  for  the  improvement  of  the  Erie,  Oswego  and 
Champlain  canals,  was  $78,076,969,  of  which  there  had  been 
performed  work  to  the  amount  of  $60,983,052,  and  at  the  end 
of  the  fiscal  year  there  was  under  contract  work  authorized  by 
chapter  391,  Laws  of  1909,  providing  for  the  improvement  of  the 
Cayuga  and  Seneca  canal,  work  amounting  to  $3,780,328,  of 
which  there  had  been  completed  work  to  the  amoimt  of  $1,815,310. 
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In  brief  the  status  of  the  improvement  of  the  canals  to  Barge 
canal  dimensions  is  that  tliere  has  l)cen  placed  tinder  contract 
;^ork  approximating  $82,000,000,  of  which  there  has  been  com- 
oleted  work  in  amount  approximating  $03,000,000,  showing  that 
ipproximately  75  per  cent  of  the  work  placed  under  contract  has 
been  completed  to  date.  The  total  length  of  the  work  authorized 
for  improvement  by  the  acts  of  1903  and  1909  approximates  500 
miles.  At  the  end  of  the  fiscal  year  just  closed  there  had  been 
completed  to  Barge  canal  dimensions  sections  approximating  250 
miles  in  length.  Most  of  the  principal  structures  to  bo  erected 
in  connection  witli  this  improvement  have  l>ecn  comi)lcted  and  the 
work  on  those  not  entirely  completed  has  so  progressed  tliat  there 
is  every  reason  to  believe  that  all  of  the  principal  structures  along 
the  canal  will  have  been  completed  by  the  end  of  the  year  101-1:. 
These  structures  embrace  the  movable  dams  aloiiir  the  Mohawk 
river,  the  Delta  resen^oir,  dams  acrosti  the  Oswego  river  at 
Phoenix  and  Fulton,  the  Vischer's  Ferrv  dinn  acros?;  the  ^lohawk 
river  half  wav  between  Colioes  and  Schenectadv,  all  ot"  which  arc 
completed.  Those  nearing  completion  are  the  Ilincklev  storage 
reservoir,  the  dams  in  the  Oswego  river  at  Mini^tto  and  Oswego, 
the  flight  of  locks  at  Lockport  and  the  CVesfcnt  dam  in  the  ^lo- 
hawk  river  above  Water  ford,  which  would  have  been  completed 
in  its  entirety,  had  not  the  work  been  interfered  with  by  litiga- 
tion instituted  bv  tlie  Half  iloon  Bridiro  CV)nn>anv.     All  of  these 

I  'At 

structures  will  be  completed  by  the  end  of  the  coming  year, 

A  considerable  portion  of  the  improved  Barge  canal  has  been 
utilized  for  the  purpose  of  navigation  during  the  past  season  at 
various  points,  particularly  from  Fort  Ann  north  to  Whitehall 
on  the  Champlain  canal,  and  the  major  portion  of  the  Erie  canal 
between  Rochester  and  Tonawanda.  During  the  past  year  an. 
inspection  was  made,  starting  from  Tonawanda  and  covering  the 
route  of  the  Erie  canal  east  to  Albany,  on  which  inspection  about 
175  miles  or  over  75  per  cent  of  the  distance  between  Tona- 
wanda and  Sylvan  Beach  at  the  east  end  of  Oneida  lake  was  tra- 
versed by  boat  in  the  prism  of  the  Barge  canal. 

Upon  the  opening  of  navigation  in  the  spring  of  1914  the 
Champlain  Barge  canal  will  be  in  operation  from  Whitehall  south- 
erly to  Northumberland,  a  distance  of  approximately  thirty-five 
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miles,  this  being  more  than  half  the  total  length  of  the  Champlain 
canal. 

The  Barge  canal  work  has  been  so  conducted  during  the  past 
year  that  since  the  opening  of  the  canals  for  navigation  in  the 
spring  of  1913  there  has  been  no  interference  with  navigation  by 
reason  of  the  Barge  canal  construction  operations  and  this  is  note- 
worthy in  view  of  the  fact  that  the  greater  portion  of  the  align- 
ment  of  the  Barge  canal  between  Xewark  and  Tonawanda,  cover- 
ing a  distance  of  approximately  125  miles,  follows  the  alignment 
of  the  old  Erie  canal,  upon  which  navigation  must,  of  necessity, 
be  maintained  during  the  open  season  of  navigation. 

There  has  been  considerable  interference  with  the  progress  of 
the  Barge  canal  work  on  some  contracts,  due  to  conditions  encoun- 
tered at  points  whore  the  lines  of  railroads  crossed  the  alignment 
of  the  Barge  canal,  and  delays  were  experienced  on  other  con- 
tracts, due  to  the  relation  of  the  old  canal  to  the  new  Barge  canal. 
Different  cases  have  been  presented  to  the  courts  for  adjudication 
having  a  bearing  on  the  railroad  situation  in  so  far  as  the  same 
affect  the  Barge  canal  work,  and  at  the  present  time  therei  appears 
to  have  been  no  definite  determination  made  tending  to  clarify 
the  situation  so  that  the  obstacles  encountered  at  the  railroad  cross- 
ings may  be  overcome  and  the  work  progressed  at  such  points. 

Due  to  the  interference  with  the  progress  of  the  Barge  canal 
work  on  account  of  the  above  causes,  it  has  been  considered  ad- 
visable by  the  canal  officials  to  cancel  the  uncompleted  work  on 
some  contracts  so  interfered  w^ith,  believing  that  by  so  doing  the 
State  would  be  relieved  of  paying  excess  damage  claims  \vliich 
would  possibly  accrue  to  the  contractors,  due  to  the  iiia])ility  of  the 
State  to  permit  the  progressing  of  the  work  under  contract  along 
the  lines  as  indicated  in  the  particular  contracts.  It  is  with  regret 
that  I  call  to  the  attention  of  the  Legislature  these  delays  which 
have  been  experienced,  but  the  cause  for  such  delays  is  not  within 
the  control  of  the  State  Engineer  and  he  is  powerless  to  remedy 
the  same. 

The  opening  of  that  portion  of  the  Barge  canal  between  Water- 
ford  and  Vischer's  Ferry  immediately  below  Schenectady  was 
also  delayed,  due  to  decisions  of  the  court  in  the  matter  of  liti- 
gation growing  out  of  the  attempt  by  the  State  to  appropriate  cer- 
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tain  toll  bridges  spanning  the  Mohawk  river  within  this  stretch. 
By  reason  of  this  litigation  it  bet^ame  necessary  to  construct  a 
temporary  lock  at  the  north  end  of  tlie  Vischer's  Ferry  dam,  in 
order  not  to  destroy  navigation,  the  cost  of  such  construction  being 
$103,050.50.  In  order  to  remedy  the  ditKculties  encountered  in 
this  connection,  there  was  enacted  at  the  extraordinary  session  of 
the  Legislature  of  1913  a  law,  amending  the  Barge  Canal  Law,  in 
that  provision  woa  made  for  the  appropriation  of  toll  bridges,  and 
it  is  believed  that  the  rcnunlv  so  afforded  will  l>e  such  as  to  enable 
the  progressing  of  the  work  on  this  particular  section  to  comple- 
tion (luring  the  year  1914. 

In  i[arch,  1913,  unprecedented  high  water  was  experienced 
throughout  the  country  and  particularly  in  the  ^Mohawk  and  upper 
Hudson  valleys,  the  general  elevaticm  reached  being  greater  than 
that  considered  at  the  time  of  the  preparation  of  the  plans  for  the 
Barge  canal  structures  in  these  localities.  Notwithstanding  such 
unprecedented  AckhIs,  but  little  damage  was  done  to  any  Barge 
canal  work,  the  principal  danuige  being  to  earth  embankments 
of  the  Champlain  canal.  All  of  tlic^e  structures  ero(Hed  withstood 
the  strain  to  which  they  were  subjected,  even  though  the  conditions 
were  not  such  as  were  contemplated  at  the  time  of  the  preparation 
of  the  plans.  As  a  result  of  observations  made  at  the  time  of 
these  floods  and  effects  resulting  therefrom,  •  it  has  been  considered 
necessary  to  make  modifications  in  certain  features  of  the  work, 
to  the  end  that  thev  shall  accommodate  future  fl(X>ds  of  like  or 
even  greater  proportions. 

In  general  I  beg  to  report  to  tlie  Legislature  that  the  work  on 
the  Barge  canal  improvement  has  been  progressed  during  the  past 
fiscal  year  in  a  satisfactory  manner,  w-ith  the  exception  of  the 
delavs  above  noted,  that  navigation  has  not  l>een  interfered  with, 
that  the  cost  of  engineering  supervision  has  been  reduced,  and 
that  notwithstanding  the  difficulties  encountered  the  rate  of 
progress  made  is  nearly  equal  to  that  contemplated  at  the  time 
of  my  report  to  the  legislature  of  1912. 

In  my  annual  report  to  the  Legislature  in  January,  1912,  I 
placed  before  the  Legislature  and  the  people  certain  conclusions 
which  I  had  arrived  at  after  having  made  a  careful  study  of  the 
various  questions  bearing  on  the  Barge  canal  construction  as 
authorized  by  chapter  147  of  the  Laws  of  1903  and  by  chapter 
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391  of  the  Laws  of  1909.  In  this  report  I  called  the  attention 
of  the  Legislature  and  the  people  of  the  State  to  the  actual  condi- 
tions as  existing  in  connection  with  these  authorized  improve- 
ments, believing  that  such  facts  as  were  then  discussed  by  me  in 
connection  with  this  work  should  properly  be  placed  before  the 
people  at  that  time.  The  conclusion  arrived  at  as  a  result  of  my 
investigation  and  study  of  the  conditions  existing  was  set  forth  in 
that  report  and,  in  effec»t,  was  that  the  actual  cost  of  construction 
for  the  work  contemplated  at  the  time  of  the  preparation  of  the 
1903  e&timate  and  the  cost  of  engineering  supervision  in  connec- 
tion therewith  would  be  performed  approximately  within  the 
amount  estimated,  cmering  similar  sections  as  were  considered 
in  the  1903  estimate,  but  that  the  total  cost  of  the  entire  project, 
that  is,  all  expenses  incidental  to  this  work,  including  land  and 
water  damages,  could  not  be  borne  by  the  $101,000,000  originally 
appropriated.  Emphasis  was  laid  on  the  fact  tliat  such  increase 
in  the  cost  was  not  due  to  any  cause  or  condition  of  affairs  within 
the  control  of  the  State  Engineer,  but  that  the  excess  in  the  cost 
of  this  undertaking  would  be  due  mainly  to  the  payments  which 
the  State  would  be  obligated  to  make  in  settlement  on  account  of 
the  appropriation  of  lands  and  in  the  payment  of  damages  by  rea- 
son of  the  confiscation  of  water  ]K>wrrs  and  riparian  rights. 

Since  the  making  of  this  report  to  the  Legislature  of  1913, 
comment  has  been  made  relative  to  the  figures  and  facts  therein 
contained  and  presented  for  the  consideration  of  the  Legislature, 
particular  stress  having  been  laid  by  some  through  the  public 
press  on  my  statements  that  this  work  could  not  be  completed  in 
its  entirety  within  the  original  appropriation,  which  conclusion 
then  arrived  at  I  wish  to  again  repeat. 

There  was  introduced  in  the  Assembly  on  December  10,  1913, 
a  resolution,  requesting  for  the  information  of  the  Legislature 
certain  data  in  connection  with  the  Barge  canal  improvement,  and 
while  such  resolution  did  not  become  effective  and  such  action  was 
subsequent  to  the  closing  of  the  fiscal  year  ended  September,  1913, 
I  desire  to  embody  in  this  report  data  with  reference  to  the  Barge 
canal  improvement  sufficient  to  place  before  the  Legislature  and 
the  people  the  exact  status  of  this  work,  and  have  considered  all 
matters  as  in  effect  on  December  1,  1913.     Such  modifications  as 
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may  have  (KriirnNl  in  the  various  contracts  during  the  month  of 
I)tH'oml>er,  1913,  have  not  been  such  as  will  materially  affect  the 
complexion  of  this  rojwrt.  In  order  to  properly  present  this  in- 
formation it  will  1k»  ni»c(»ssary  to  incorporate  tho  statistics  cover- 
ing: the  fiscal  year  ended  September  30,  1913,  also  data  embodied 
in  my  report  to  the  Legislature  of  1912,  together  with  data  having 
a  bearing  on  this  wc>rk  for  the  months  of  October  and  Xovember, 
1913. 

In  reporting  to  tlie  Legislature  on  this  matter,  it  is  with  due 
deference  to  n\y  i)rc(leccss(>rs  in  office  and  those  who  have  been 
connei'tcd  with  this  work  prior  to  my  administration,  and  my 
statements  as  enilxxlicd  in  this  report  are  not  intended  to  be  in  the 
liirlit  of  a  criticism  of  tliosc  wlio  have  heretofore  been  associated 
with  this  i)r(>jei-t,  but  are  simply  statements  of  fact  It  is  there- 
fon*  pertinent  that  I  should  refer  to  the  report  submitted  to  the 
L(^i:islature  in  11)03  bv  former  State  Euirineer  Bond  in  answer 
to  (pu^stions  embodied  in  a  resolution  adopted  by  the  Assembly  on 
February  10,  1903.  This  report  contains  answers  to  certain  ques- 
tions then  propounded,  tending  to  show  that  $101,000,000  would 
l>e  su'.licient  to  defray  the  entire  expcaise  incurred  in  connection 
with  tho  Barge  canal  project,  on  the  basis  that  the  State  of  Xew 
York  would  of  nc^cessitv  have  to  defrav  the  entire  expense  of  such 
pro])osed  improvement.  Therefore  there  will  be  included  in  this 
re]>ort  certain  information  submitted  in  1903,  also  information 
along  the  lines  of  the  subject  matter  of  the  resolution  introduced 
in  the  Assembly  on  Dec^ember  10,  1913,  and  other  data  deemed 
pertinent  to  the  question  at  issue. 

In  the  information  submitted  to  the  Legislature  in  1903  it  was 
stated  that  due  allowance  had  been  made  to  cover  the  increased 
cost  of  materials  and  labor  between  the  time  of  the  original  esti- 
mate in  1901  and  the  time  of  submitting  the  additional  informa- 
tion in  1903. 

It  therefore  appears  proper  to  call  attention  to  the  fact  that 
since  the  authorization  or  making  of  the  appropriation  in  1903 
there  has  been  a  still  further  increase  in  the  cost  of  materials  and 
in  the  price  of  labor. 

The  Legislature  was  advised  that  provision  had  been  made  for 
all  necessary  bridges  over  the  proposed  canal  and  statement  was 
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furnished  showing  the  number  of  each  type  which  would  be  re- 
quired. The  estimated  cost  for  the  construction  of  highway  bridges 
was  included  in  the  general  estimate  of  cost  for  construction 
and  therefore  no  attempt  has  been  made  to  separate  this  item 
of  expense  in  the  consideration  of  the  question  at  this  time.  How- 
ever, since  the  enactment  of  the  original  Barge  Canal  Law  it  has 
been  necessary  to  provide  bridges  of  a  different  type  over  the 
Osw^o  canal,  in  order  to  conform  to  the  requirements  of  legis- 
lative enactment,  in  that  the  bridges  erected  over  such  canal 
should  be  of  a  movable  type  or  of  a  type  convertible  into  some 
form  of  movable  bridge,  so  as  to  provide  unlimited  clearance.  In 
order  to  provide  such  structures  it  has  therefore  been  necessary  to 
increase  the  expense  of  the  same  above  what  could  have  been 
originally  contemplated  for  simply  an  ordinary  structura  The 
demands  of  highway  traffic  have  also  made  necessary  the  construc- 
tion of  bridges  of  greater  capacity  than  were  originally  contem- 
plated, which  has  tended  to  increase  the  cost  of  bridges.  The 
number  of  railroad  bridges  which  it  was  stated  in  1903  would  be 
required  was  twenty-seven.  It  is  now  found  that  forty-five  new 
bridges  must  be  constructed  and  four  bridges  raised,  these  figures 
not  including  bridges  used  for  both  highway  and  railway  traffic. 

The  estimated  cost  in  1903  for  constructing  dams  in  the  Mo- 
hawk and  Seneca  rivers,  the  Oswego  river  and  the  Hudson  river 
between  Troy  and  Fort  Edward  was  $3,734,570,  and  the  cost  of 
dams  necessary  for  storage  purposes,  $2,769,096,  making  the 
total  estimated  cost  for  the  construction  of  dams,  $6,503,666. 
Practically  all  of  these  structures  have  been  completed  or  are  now 
in  such  a  state  of  completion  that  a  more  or  less  definite  figure 
can  be  given  as  to  their  probable  cost,  which  figure  is  given  at 
$6,427,095,  as  the  cost  of  dams  in  rivers  and  for  storage  purposes. 
This  figure  does  not  include  any  allowances  for  appropriation  of 
lands  or  pajTnent  for  damages  for  any  causes  whatsoever. 

In  the  1903  estimate  no  provision  was  made  for  damages  to 
riparian  o^vners,  except  along  the  Oswego  river,  where  the  sum 
of  $188,500  was  estimated  as  being  sufficient  for  this  purpose. 
Claims  have  been  filed  against  the  State  covering  the  appropria- 
tion or  confiscation  .of  water  powers  or  the  destruction  of  water 
rights  amounting  to  over  $28,000,000,  and  in  one  case  alone  — 
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that  of  the  Fulton  Light,  Heat  &  Power  Company  on  the  Oswego 
river  —  the  claimant  was  awarded  the  sum  of  $'588,000,  includ- 
ing interest,  by  reason  of  the  appropriation  of  tlieir  water  rights. 
It  is  therefore  seen  that  the  amount  estimated  for  this  item  alone 
is  doubled  in  the  case  of  one  award.  The  gross  estimated  cost  in 
1903  for  land  damages  was  placed  at  $3, 73s, 8 1-3,  toward  the  pay- 
ment of  which  it  was  estimate<l  that  $1,906,391  would  accrue 
from  the  sale  of  abandoned  canal  lands,  making  the  net  estimated 
cost  of  right  of  way  $1,772,452.  Those  amounts,  it  was  stated, 
were  considered  lil>eral  figures  in  view  of  the  prices  on  real 
estate  governing  at  that  time.  That  this  figure  was  not  sufficient 
is  shown  by  the  fact  that  payments  have  already  been  made  aggre- 
gating approximately  $5,000,000,  covering  settlements  on  account 
of  the  appropriation  of  lands,  this  not  including  settlements  with 
railroads  amounting  to  approximately  $3,500,000. 

It  is  evident  that  the  amounts  paid  by  the  State  in  settlement 
for  lands  and  water  powers  appropriated  will  greatly  exceed  the 
amount  estimated  for  these  purposes  in  1903.  To  offset  this  ex- 
penditure the  State  will  become  the  owner  of  lands  and  waters, 
the  value  of  which  cannot  at  the  present  time  l)e  estimated. 

There  was  added  to  the  general  estimate  of  1903  the  sum  of 
$4,365,454  to  cover  estimates  which  might  prove  erroneous  by 
reason  of  unforseen  difficulties  being  encountere<l  when  the  work 
was  actuallv  beinc:  carried  on  or  on  account  of  def(*ctive  founda- 
tions  or  conditions  encountered  in  progressing  the  work,  whic^h 
"  the  utmost  encineerins:  skill  mic^ht  not  be  able  to  determine  in 
advance."  The  total  estimated  cost  therefore  was  fixed  at  $101,- 
000,000,  this  including  an  item  of  $1,403,307  to  cover  work  neees- 
sarv  between  Trov  and  Waterford  and  work  from  Tonawanda  to 
Buffalo  in  the  event  of  such  work  being  included  in  the  Barge 
canal  project. 

Such  was  the  information  before  the  Legislature  for  considera- 
tion at  the  time  of  the  enactment  of  chapter  147  of  the  Laws  of 
1903,  and  this  information,  considered  with  the  data  embodied 
in  my  report  of  1912,  evidently  has  been  the  hasis  of  conclusions 
arrived  at  in  the  current  criticism.  I  shall  therefore  place  before 
the  LeG:islature  a  detailed  and  concise  statement  covering  the 
status  of  the  Barge  canal  improvement  as  existing  at  the  present 
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time,  in  which  will  be  covered  the  question  of  contracts  awarded, 
alterations  to  contracts,  extra  or  unspecified  work  orders,  contracts 
completed,  contracts  suspended,  the  cost  of  engineering,  the  cost 
of  land  damages  and  water  power  damages,  and  miscellaneous 
expenses  incidental  to  this  undertaking. 

AH  of  the  data  embodied  herein  does  not  pertain  directly  to  the 
question  of  construction  or  engineering,  and  it  has  therefore 
been  necessary  to  obtain  certain  information  from  other  depart- 
ments of  the  State  government  having  to  do  with  this  project. 

The  first  Barge  canal  contract  was  awarded  in  1005,  and  from 
that  time  up  to  the  time  of  my  taking  office  on  January  1,  1911, 
contracts  had  been  placc^l  in  etTcct  amounting  to  $72,550,222,  on 
which  contracts  work  had  been  completed  to  the  amount  of  $26,- 
088,037.  To  Deoember  1,  1013,  work  had  been  contracted  for 
amounting  to  $77,800,500,  of  which  there  had  been  completed 
work  amounting  to  $64,153,800.  The  increase,  therefore,  in  the 
amount  of  work  placed  imder  contract  between  January  1,  1011, 
and  December  1,  1013,  was  $5,250,340,  and  the  total  amount  of 
work  completed  during  this  period  of  time,  $38,065,772,  these 
figures  including  the  amount  of  contracts  as  afTectod  by  supple- 
mental alterations  and  pa^Tnents  made  on  accoiuit  of  extra  or 
unspecified  work  orders.  These  figures,  how(»ver,  do  not  include 
the  sum  of  $461,241,  the  amount  of  work  performed  in  recon- 
structing highways  destroyed  or  damaged  by  reason  of  Barge  canal 
improvement,  nor  the  sum  of  $185,506.60,  the  amount  of  work 
performed  under  special  direction  by  the  Superintendent  of  Pul>- 
lic  Works  at  the  sloop  lock,  Troy,  and  in  constructing  a  small  lock 
at  Vischer's  Ferry,  the  engineering  work  having  been  performed 
by  the  State. Engineer.  Therefore  the  total  amount  of  construc- 
tion work  performed  under  the  supervision  and  inspection  of  the 
State  Engineer  amounts  to  $64,600,556. 

It  must  be  realized  that  as  work  of  this  magnitude  progresses 
certain  unforeseen  difiiculties  are  encountered  and  conditions  met 
which  were  not  known  and  could  not  have  been  foreseen  at  the 
time  of  the  preparation  of  the  original  estimates,  regardless  of 
the  care  with  which  such  preliminary  studies  and  estimates  have 
been  made.  Delays  have  been  experienced  in  progressing  the 
work  authorized  in  connection  with  this  improvement,  due  prin- 
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cipally  to  three  causes:  first,  interference  by  reason  of  railroad 
cr()>sings  encountered  along  the  line  of  the  canal;  second,  inter- 
ference with  Barge  canal  work  by  reason  of  the  necessity  of  main- 
taining navigation  on  the  present  canal  system,  and  third,  failure 
on  the  part  of  certain  contractors  to  comply  with  the  condition  of 
their  contracts. 

The  first  difiiculty,  namely,  that  of  interference  by  reason  of 
railroad  crossings,  has  been  due  to  the  fact  that  contracts  crossed 
by  railroad  lines  were  entered  into  prior  to  my  taking  ofiice  on 
January  1,  1911,  in  which  no  provision  was  made  for  new  struc- 
tures or  for  placing  the  contractors  in  possession  of  the  sites  of 
their  contract  at  such  railroad  crossings.  The  second  interference 
was  due  to  the  fact  that,  had  the  original  plans  as  prepared  and  the 
contracts  as  let  been  carried  into  effect,  navigation  on  the  present 
canal  system  would  have  been  destroyed.  The  third  is  due  to 
financial  difficulties  encountered  by  certain  of  the  contractors  and 
their  inability  to  finance  their  contract  undertakings.  It  has  also 
been  nec*ossary  as  the  work  progressed  to  make  alterations  to  some 
of  the  contracts  in  order  to  met^t  unforeseen  conditions  encountered 
and  it  has  been  necessary  to  issue  extra  work  orders  covering  items 
not  directly  related  to  the  work  included  in  the  original  contract. 
Kegardless  of  how  slight  were  the  chanires  in  plan  to  meet  these 
unforeseen  ccndition.s,  it  was  necessary  to  provide  for  such  changes 
bv  the  issuance  of  extra  work  orders  or  alterations  alone;  the  lines 
as  prescribed  in  the  Barge  Canal  Law. 

(3n  several  contracts  where  the  cause  of  interference  was  a  rail- 
road crossing,  after  giving  due  consideration  to  all  the  conditions 
attendant  upon  such  contracts,  the  Canal  Board,  in  view  of  the 
inability  of  the  State  to  place  the  contractor  in  possession  of  the 
entire  site  of  his  contract  and  the  contract  time  having  expired, 
has  cancelled  such  contracts,  eliminating  the  balance  of  the  work 
remaining  to  be  performed  thereunder.  This  action  has  been 
taken  with  the  idea  in  view  of  minimizing  the  claims  for  dam- 
ages which  might  be  recovered  against  the  State,  should  the  con- 
tractor be  compelled  to  maintain  his  plant  and  organization  on  the 
site  of  the  work  imtil  it  becomes  possible  for  the  State  to  deliver 
the  entire  site  of  the  contract. 

Similar  action  has  also  been  necessary  with  respect  to  other 
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contracts  where  the  conduct  of  the  work  along  the  lines  indicated 
on  the  original  plans  would  have  destroyed  navigation  on  the 
present  canal  sjstem,  which  would  be  contrary  to  the  laws  of  the 
State. 

In  the  case  of  the  third  class  of  delays,  t.  e.,  the  failure  of  con- 
tractors to  comply  with  the  conditions  of  their  contracts  due  to 
financial  or  other  difBculties  on  their  part,  it  has  been  necessary 
to  cancel  the  contracts,  readvertise  the  work  remaining  to  be  done 
and  execute  new  contracts  embracing  such  uncompleted  work, 
relying  on  the  10  per  cent  retained  from  the  amount  of  work 
actually  performed  by  the  original  contractor  and  the  amount  of 
the  surety  bonds  executed  on  account  of  such  particular  contracts 
to  reimburse  the  State  for  any  additional  expense  which  might  be 
entailed  by  reason  of  such  cancellation  and  reletting. 

There  are  given  below  tables  setting  forth  the  status  of  the 
Barge  canal  work  on  December  1,  1913,  with  respect  to  contracfs 
which  have  been  entered  into,  alterations  and  extra  work  orders 
affecting  the  same,  contracts  completed,  contracts  cancelled  and 
contracts  upon  which  the  contractors  have  defaulted.  These  tables 
show  the  amounts  of  the  original  contracts  as  affected  by  supple- 
mental alterations,  also  the  amount  of  work  performed. 

Table  I,  given  below,  shows  all  Barp^o  canal  contracts  under  way 
on  December  1,  1913,  both  those  authorized  by  chapter  147  of  the 
Laws  of  1903  and  by  chapter  391  of  the  Laws  of  1909. 
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Summary,  Table  I. 


SUBDIVISION. 


A 

B 

C 

Totals 


1903 
eatinuite. 


Apparent 

cost  of  work 

to  be  per- 

f ormea  on 

contractu,  as 

affected  by 

alterations. 


Amount  of 
work  done. 


Erie,  Champlain  and  Oavrgo  CannU. 
$37,345,045  $41,710,355  l       $30. r)2 1.270 

2,432,193  2,779,078  ,  2.(nU.076 

5,457.746  7,260,044   '  4.9ti.S.S04 


$45,234,984 


$51,749,477  |       $37,684,150 


Cai/uga  and  Seneca  Canals. 
1900  estimate. 

$3,983,590  $3,768,343 


$2,095,665 


Table  II  embodies  a  statement  relative  to  contracts  completed 
in  their  entirety  on  or  before  Jauuarv  1,  1011. 

Table  III  embodies  those  contracts  completed  from  January 
1,  1911,  to  December  1,  1913. 

Table  IV  embodies  those  contracts  which  were  completed  from 
January  1,  1911,  to  December  1,  1913,  with  the  exception  of 
certain  minor  work  which  could  not  be  perfornuMl  owing  to  :he 
condition  of  the  work  on  adjoining  contra(*ts,  the  amount  of  this 
deferred  work  on  the  basis  of  the  contract  prices  being  $102,402. 
It  is  estimated  that  such  deferred  work  can  bo  performed  at  such 
time  as  it  is  possible  so  to  proceed  for  the  same  amount,  namely, 
$102,492. 

Table  V  embraces  data  relative  to  the  work  on  complet^vl  Barge 
canal  contracts  Nos.  5  and  5-A.  After  the  award  of  contract  Xo.  5 
by  legislative  enactment,  chapter  710,  Laws  of  1007,  the  route  of 
the  canal  westerly  from  Fox  Ridge  to  Lyons  was  changed  and 
the  difficulties  with  the  contractor  growing  out  of  such  change  ro- 
suited  in  the  cancellation  of  this  contract  and  the  reletting  of  the 
balance  of  the  work  in  this  locality  along  the  new  route  as  deter- 
mined. By  reason  of  such  change  the  cost  of  work  in  this  par- 
ticular section  was  materially  increased  above  that  contemplated 
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in  the  original  contract  and  above  the  amount  estimated  for  this 
section  in  the  1903  estimate. 

Table  VI  embraces  data  relative  to  completed  Barge  canal  con- 
tracts Xos.  2  and  17,  upon  which  the  oripnal  contractors  failed  to 
comply  with  the  conditions  of  their  contract,  as  a  result  of  which 
the  Canal  Board  cancelled  the  contracts  and  provided  for  the  com- 
pletion of  the  work  under  the  terms  of  a  new  contract.  The 
amount  of  the  retained  percentage  on  the  work  performed  by  the 
original  contra(»tor  and  the  obligation  of  the  bonding  companies 
is  more  than  sufficient  to  cover  the  additional  cost  on  tliese  con- 
tractus above  that  which  would  have  been  expended  had  the  work 
bec^n  completed  pursuant  to  the  original  contracts,  Xos.  2  and  17. 

Tiil)l(»s  IT,  III,  IV,  V  and  VI  appear  on  pages  25,  20,  27,  28 
and  28  respectively. 
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To  recapitulate  from  Tables  II,  III,  IV,  V  and  VI,  covering 
contracts  completed  to  date,  we  find  the  following: 

Rfcjutttlatiow,  Tables  II,  III,  IV,  V  and  VI. 


1903 
estimate. 


$1,467,077 


Cootraete  finiflfaed  prior  to  January  1, 

1911 

C<mtractB  oompLBted,  January  1,  1911,  to 

December  1.  1913 I     16.176.144 

CobtractB  completed,  January  1«  1911,  to! 
^  December   1,    1913   (minor  work  de-' 

ferrcd) 1       6,466,982 

Cost  to  complete  deferred  work ' 


Ori«iDal 
amount  of 
oontractfl. 


Amount  of  I        Total 
contracts  cost  of 

revised  by  construction 

alterations.  I 


$1,380.0071     $1.358, 17SI     $1,328,591 

14,321.105 


15.109,216      15,404.223 
6.731,198        6.884,521 


ToUls 

Deduct  increased  cost,  contracts  Nos.  2 
and  17,  to  be  borne  bj'  securities 


$23,110,203 


$23,280,421,  $23. 646.922 


6,390,149 
102,492 


$22,142,337 
77,985 


Net  totals. 


$23,110,203    $23,280,421    $23,646.922|  $22,064,352 


It  is  therefore  seen  from  these  figures  that  the  total  cost  for 
the  completion  of  the  alx)ve  forty-eight  contracts  has  been 
$1,045,851  less  than  the  1903  estimate  for  these  particular  sec- 
tions; also  $1,216,069,  or  approximately  5  per  cent  less  than  the 
amount  of  the  original  contracts,  and  1,582,570,  or  approxi- 
mately 6^4  per  cent  less  than  the  amount  of  the  contracts  as 
revised  by  alterations. 

Table  VII  embodies  data  relative  to  Barge  canal  contracts  Xos. 
8  and  27,  which  were  cancelled  by  the  Canal  Board  and  relet 
under  the  terms  of  new  contracts  Nos.  8- A  and  2  7- A. 

As  the  work  under  original  contract  Xo.  8  proceeded,  it  was 
found  that  the  nature  of  the  material  encountered  at  the  site  of 
the  proposed  lock  and  dam  at  Scotia  was  not  such  as  to  aflFord  the 
proper  foundation  for  the  structures  to  be  erected,  and  it  was 
further  found  impossible  to  carry  on  construction  operations  along 
the  lines  indicated  in  the  original  plans.  After  endeavoring  to 
carry  out  the  intent  of  the  original  plans  for  a  period  of  about 
four  years,  and  after  giving  careful  consideration  to  all  the  con- 
ditions encountered,  it  was  found  necessary  to  cancel  the  original 
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contract.  Further  study  was  given  to  the  nature  of  the  material 
in  the  vicinity  of  the  proposed  lock  and  dam  site,  as  a  result  of 
which  new  contract  Xo.  8-A  was  prepared  along  entirely  different 
lines  from  the  original  contract,  in  that  caisson  foimdations  were 
provided  throughout  the  entire  length  of  the  dam  and  lock.  This 
type  of  construction  was  determined  upon  after  the  most  careful 
examination  of  the  conditions  met  and  to  be  met  upon  the  com- 
pletion of  the  Barge  canal.  By  reason  of  such  changes  the  cost 
of  the  work  at  this  point  necessary  to  meet  the  unforeseen  condi- 
tions will  be  in  the  neighborhood  of  $800,000,  which  is  a  proper 
charge  against  the  so-called  contingent  item. 

Under  the  terms  of  original  contract  Xo.  27  it  was  provided 
that  lock  Xo.  7  should  be  constructed  in  the  vicinity  of  Fort 
Edward.  As  this  work  progressed  it  was  found  tliat  a  suitable 
foundation  for  the  structure  at  the  original  site  proposed  could 
not  be  obtained.  The  site  of  the  lock  was  therefore  changed  and 
the  construction  eliminated  from  original  contract  Xo.  27  was 
provided  for  under  the  terms  of  new  contract  Xo.  27-A  along 
entirely  different  lines  from  those  contemplated  in  the  original 
contract.  By  reason  of  such  chani^e  in  the  location  of  lock  and  the 
necessity  for  construction  imder  the  terms  of  the  new  contract  and 
specifications,  the  cost  of  this  work  will  be  increased  approxi- 
mately $150,000  above  that  contemplated  at  the  time  of  the  exe- 
cution of  original  contract  Xo.  27.  This  increased  cost  is  also 
a  proper  charge  against  the  so-called  contingent  item. 
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Table  VIII  shows  contracts  which  w6re  cancelled  by  the  Canal 
Board  due  to  the  inability  of  the  State  to  place  the  contractor  in 
possession  of  the  right  of  way  at  railroad  crossings,  or  to  the  im- 
possibility of  conducting  work  under  the  original  contract  without 
interfering  with  navigation  on  the  present  canal  system.  As  a 
result  it  will  be  necescsary  to  provide  for  the  reletting  of  the  un- 
completed work  at  such  time  as  the  State  shall  have  made  provi- 
sion for  placing  the  contractors  in  possession  of  the  site  of  the 
entire  right  of  way  or  when  the  work  on  adjacent  Barge  canal  con- 
tracts has  so  proiri-essed  as  to  p<»rmit  of  the  completion  of  such 
uncompleted  work  without  interfering  with  navigation  on  the 
canals. 

The  amount  of  work  performed  under  these  contracts  prior  to 
their  cancellation  was  »$4,4-29,S14,  and  it  is  estimated  that  the 
cost  for  the  completion  of  the  work  to  l)e  perfonned  at  such  time 
as  this  work  may  be  progressed  will  be  approximately  $4:,250,000. 

Table  IX  embraces  contracts  which  it  has  been  necessary  for 
the  State  to  cancel  due  to  the  failure  of  tlie  contractor  to  carrv 
on  the  work  in  a  satisfactory  manner.  These  contracts  have  not 
as  yet  been  completed  and  it  is  therefore  not  possible  to  give  a 
definite  figure  showing  the  increased  cost  of  completing  the  work 
by  reason  of  such  reletting.  On  these  contraets  the  State  has  re- 
tained the  10  per  cent  of  the  moneys  earned  by  the  original  con- 
tractors and  has  the  bonding  companies  on  the  original  contracts 
to  hold  responsible  for  the  added  increase  in  expense  up  to  the 
amount  of  the  bond  furnished. 

The  amount  of  retained  percentage  plus  the  extent  of  the  sure- 
ties held  by  the  State  on  account  of  those  contracts  is  approxi- 
mately $840,000,  making  the  apparent  total  amount  of  work  to 
be  performed  on  these  contracts  $7,260,044. 

Tables  VIII  and  IX  appear  on  pages  33  and  34,  respectively. 


i    s. 


-. « 


■ 


I>AK(iK    (\\\AL. 


Z^    ^ 


.«? 


^  »5  —  Q  o>  e»  « 
re  '/  Ci  5(  X  ^  94 

e^  uS  ^r  •->  «o  ^  C4 

C »' «*  — " «  W* WIN." 
QO  SS  (M  e*J  -t  Cj  "" 


111 


S  t«  A  S  5;  o  ^ 

'<«•  c»  «o  M  <0  X  M 
V  O  p'  «0  M*  oV-' 

t- 1-  ?i  Q^  e^  — 


O 

O 

o 

K 
O 

M 

en 


a  (-  ^ 


^  ?■»  a>  »o  —  ^  «» 
CM  cc  t>- c^  es  o>  C4 

^  «  vc  «  r>-  »«  QO 

g*-"  ©C7C*  o»"ac 
—  ?i  JC  T  CI «-« 

IQ  ccco  a  00  30  to 


Si8 


I  o  Q  w  wr<  r- 
•rt  *  M  —  «  « 
JO  ^r  er  CM  CI  r-- 


'r 


e 


6 


«QC  = 


Oi  >Q  O  to  t>-  ««•  QO 

•*•  30  w*  f^  *0  C^  f'^ 


2  5r-  C  r^  « ■v  -* 
^  X  c  c»  &  —  ^ 
C»  "O  W  P9  o"l3s"-- 
t©  —  ®  eo  »ir  3C  CM 


1 


OOC<5M«e«C^ 


111    I    III 

J      I      'II      I      I 
O  es  CM  lO  CM  W)  *o 


g  Oe<3CCC^CM  CO 

<-"  o  —  •—  — o  « 

CI  CO  CI  « 

v'i  CI  •/;  o  wa  J) 


CJ.C 


^8 


«C  «  Ci  O  jr  y  o 

ci  p  23  _— ■  p  p  iS 
or  X  Cr»  cc  O  o 

—  CJ  CI         CI  M  CM 

I      I       I      I      I      I      I 

<••  CM  00  ■>«>  —  -«  »6 


o 
o 


a 

o 

•a 

i. 

="^ 


.IS 


o 


^3 


_         CO   2    1 

o  a  S  S  •< 

OS  05  a 


8 


CI 


CM 


a* 

CO 


30 


CM 
iC 


o 


CO 
InT 


9A  ■  a 

&:£  S  g  ^  ^S 


J9 
o 


I 


&  o 


JtsJSJZ^UW 


•aon»s 

«<•<•*  04  t>«.  00  — 

•            •            •           • 

■           •          * 
• 

1 

13  ■  •  ■ 

•'1 

4S 

0.  '.  '.  '. 

1     '.  0. 

0 

Is.V 

.VJ 

ow 

0 

•0^^  »a«nqoo 

MC4C4 

Rkport  of  State  Encsinkkr. 


I  i  I  5  S  S  i  S  I  S  S 


iSISISiSSSI 
I  S  §  5"  8"  3  5  5  5  I  B 


liil 

r 


1 
I 
I 

«  li 

sill 

1  = 


M 


J 
Ill 


IJIl 


^     »     <4     A      el      J.     ^     . 


ilj     1 


jl^ft#P 


3   I   i    9    3   S   I   I 


J"  .2. 
a? 


•  «  • 

1* 


I 


Babge  Caxal. 


35 


It  is  my  desire  at  this  time  to  advise  the  Legislature  relative 
to  the  various  points  covered  in  the  resolution  previously  re- 
ferred to. 

(1)  There  has  been  expended  during  my  term  of  office  for 
actual  construction  work  the  sum  of  $38,065,772,  of  which 
amount  the  sum  of  $723,625  has  been  paid  for  extra  or  unspeci- 
fied work  orders.  These  figures  do  not  include  payments  made, 
amounting  to  $438,329,  covering  the  cost  of  reconstructing  high- 
ways damaged  by  reason  of  canal  construction,  or  the  sum  of  $163,- 
050.50,  paid  by  the  Superintendent  of  Public  Works  pursuant  to 
authorization  of  the  Canal  Board  for  constructing  a  temporary 
lock  at  Vischer's  Ferry  in  order  to  maintain  navigation  and  the 
making  of  alterations  in  the  sloop  lock  and  approaches  at  Troy, 
the  cost  of  these  latter  projects  being  $22,456.19. 

(2)  From  the  monies  accruing  from  bond  issues,  there  had 
been  expended  for  engineering  prior  to  my  administration  the 
sum  oi  $4,221,557.91,  and  there  has  been  expended  during  my 
administration  for  engineering  the  sum  of  $3,339,226.59.  The 
details  of  the  expenditures  for  engineering  are  as  follows : 


ITEMS. 


Services 

Travel 

Initruments,  tools  and  appliances 

Office  rent 

Fuel  and  light 

Stationery  and  printing 

Postage 

Telephone  and  telegraph 

Miscellaneous 

Totals 


ToUl  to 

January  1, 

IQll. 


$3,627,660  35 

194.817  18 

35,263  13 

47,708  84 

11,841   11 

42.887  62 

8.466  66 

22.174  95 

230.848  28 


$4,221,667  01 


Total  from 
January  I, 
1911.  to  No- 
vember 30, 
1913. 


$2,914,169  11 
142.850  33 
3,206  64 
42,802  64 
6,624  96 
24.221  40 
7,048  06 
19,809  10 
178,404  36 


$3,339,226  69 


Total. 


$6,641,729  46 
337.667  51 
38.569  77 
90.511  48 
18,466  07 
67,108  92 
16,504  61 
41,984  05 
409.262  03 


$7,660,784  60 


By  comparing  the  amounts  expended  for  engineering  with  the 
amount  of  work  done  during  corresponding  periods  the  following 
is  found: 

Up  to  January  1,  1911,  the  engineering  amounted  to  16^^  per 
cent  of  the  construction  work  performed.  For  a  part  of  this  time 
prior  to  January  1,  1911,  plans  were  being  prepared  and  no  con- 
struction work  was  under  way. 
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From  January  1,  1011,  to  December  1,  1913,  the  cost  of  en- 
gineering has  been  10.2  per  cent  of  the  constnictiou  vork  per- 
formed during  the  corresixmding  pcTi(Kl. 

The  total  cost  of  enginet^ring  since  tho  l)eginning  of  the  Barge 
<?anal  improvement  is  aj)proximately  ll^L*  per  cent  of  tho  total 
amount  of  work  performed. 

In  additicm  to  the  preparatiim  of  plans  and  the  suj>ervision 
during  construction,  the  payment<i  made  for  enginet^ring  have 
covered  the  making  of  surveys  of  over  30,000  acres  of  land,  the 
preparation  of  maps  for  the  same  and  the  cost  of  engineers  testi- 
fying before  the  ccmrts  on  matters  of  litigation  growing  out  of  the 
l^arge  canal  work. 

In  so  fat  as  the  engineering  force  in  this  department  is  con- 
cerned, all  the  rules  and  regulations  of  the  State  Civil  Sen-ice 
C'Ommission  have  been  complied  with  and  all  payrolls  for  services 
rendered  have  first  been  approved  by  the  State  Civil  Ser\'ice  Com- 
mission before  payment  and  before  audit  by  the  Comptroller. 

Xo  monies  are  disbursed  bv  the  State  Enccineer  other  than  for 
engineering  expenses.  For  the  information  of  the  Legislature 
there  is  given  the  following  data  showing  payments  made  during 
-each  fiscal  year  on  account  of  the  various  expenses  incidental 
to  this  improvement,  such  information  as  does  not  pertain  di- 
rectly to  tho  cost  of  construction  or  engineering  having  been  ob- 
tained from  the  office  of  the  State  Comptroller. 
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(3)  There  has  been  incorporated  above  in  this  report  brief 
statements  and  tables  with  reference  to  all  contracts  that  have  been 
canceled  for  one  cause  or  another  and  also  data  referring  to  such 
contracts  as  have  been  relet.  Whene\'er  contractors  have  failed  to 
complete  their  contracts,  due  to  the  fault  of  the  contractor,  the 
State  has  retained  the  10  per  cent  from  the  monies  earned  on  their 
contract  and  has  not  released  the  bonding  companies  from  their 
obligation  guaranteeing  a  faithful  performance  of  all  the  work. 
The  bonding  companies  will  properly  be  called  upon  to  reim- 
burse the  State  in  an  amount  equal  to  the  difference  in  increased 
expenses  on  account  of  such  reletting  and  the  amount  of  monies 
retained  and  now  in  the  hands  of  the  State. 

(4)  The  so-called  contingent  item,  to  which  reference  has  from 
time  to  time  been  made,  as  having  been  embodied  in  the  report 
submitted  to  the  Legislature  by  former  State  Engineer  and  Sur- 
veyor Bond,  and  amounting  to  $4,305,454,  is  not  a  fund  existing 
by  itself  and  never  was  a  separate  item,  but  was  an  amount  added 
to  the  total  of  the  estimate  originally  prepared  in  order  to  cover 
expenses  which  might  be  incurred  in  meeting  unforeseen  condi- 
tions as  the  work  progressed,  as  is  evident  from  the  information 
furnished  the  Le^rislature  by  former  State  Engineer  Bond  in 
answer  to  the  questions  propounded  in  1003,  from  which  I  beg  to 
quote  the  following : 

"  7.  '  How  much  allowance  is  made  for  unseen  contingen- 
cies and  expenses  ? ' 

"  The  Barge  Canal  report  estimates  allow  ten  per  cent  for 
engineering  and  contingencies. 

"  7a.  ^And  for  estimates  that  may  prove  erroneous  ? ' 

"  There  was  no  allowance  made  other  than  tlio  ten  per  cent 
above  mentioned,  but  in  view  of  the  fact  that  Assembly  Bill 
No.  330  makes  provision  for  the  salaries  and  expenses  of  five 
expert  civil  engineers,  no  provision  for  whom  was  made  in 
the  estimates  for  the  Barge  Canal ;  and  also  considering  that 
it  could  scarcely  he  expected  that  a  work  of  this  magnitude 
could  l)e  completed  within  less  than  seven  years,  I  have 
deemed  it  wise  to  add  to  my  former  estimate  five  per  cent  to 
cover  the  added  expense  which  will  be  incurred  by  this  bill 
and  for  a  reasonable  allowance  ^  for  estimates  that  may  prove 
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erroneous '  by  reason  of  unforeseen  difficulties  and  defective 
foundations  or  conditions  which  the  utmost  engineering  skill 
might  not  be  able  to  determine  in  advance." 

These  figures  as  added  are  purely  an  estimated  item,  no  definite 
items  upon  which  to  base  the  same  having  been  considered. 

As  the  Barge  canal  work  has  progressed  it  has  been  necessary, 
as  was  contemplated  at  the  time  of  the  preparation  of  the  original 
estimates,  to  make  certain  additions  and  changes  in  contracts 
originally  placed  in  eifect,  in  order  to  meet  unforeseen  conditions, 
which  the  preliminary  study  and  investigation  had  not  disclosed. 
These  changes  have  been  necessary  in  order  to  remedy  defects  in 
the  original  plans  and  in  order  to  provide  proper  strength  and 
proper  types  of  structures.  By  reason  of  such  additions  and 
changes  the  expense  of  the  work  has  naturally  been  increased. 

Briefly  I  beg  to  call  attention  to  certain  of  the  larger  increases 
in  cost  in  the  making  of  these  changes :  The  construction  of  em- 
bankments and  concrete  trough  in  the  western  part  of  the  state, 
particularly  at  Trondequoit  creek  and  Bushnell's  Basin  and  in 
the  vicinity  of  Holley  and  Brockport,  at  an  additional  cost  ap- 
proximating $1,000,000;  additional  work  necessary  in  order  to 
provide  proper  foundation  and  protection  for  dams  in  the  ilo- 
hawk  river,  particularly  at  Rotterdam  and  Scotia,  $1,000,000; 
the  great  discrepancy  between  the  1903  estimate  and  the  amount 
of  the  work  contracted  for  covering  section  1  of  the  Champlain 
canal,  this  apparent  erroneous  estimate  being  approximately  $3,- 
000,000;  and  in  addition  to  these  larger  increases  in  order  to 
meet  unforseen  conditions  there  have  l>ocn  many  necessary  smaller 
changes  made. 

In  addition  to  the  changes  enumerated  alx)vo  attention  is 
also  called  to  the  erroneous  estimate  for  the  equipment  necessary 
to  operate  the  locks,  in  that  the  1903  estimate  contained  an  item 
of  approximately  $265,000,  while  it  is  found  that  in  order  to  pro- 
vide proper  operating  machinery  the  increased  cost  of  the  same 
will  be  in  the  neighborhood  of  $2,000,000,  making  a  total  in- 
crease, in  order  to  meet  unforeseen  conditions  and  correct  erro- 
neous estimates,  amounting  to  over  $7,000,000. 

In  addition  to  these  changes  additional  burdens  have  been  placed 
upon  the  Barge  canal  appropriation  by  action  of  the  Canal  Board 
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or  bv  legisilative  enactiuont  airprogating  in  the  neighl>orhcxKl  of 
.*,">, (;()0,(HM),  those  burdens  consLstinir  of  the  following:  Change  in 
width  of  locks  from  2S  f(»t»t  to  45  f(H?t,  bv  action  of  the  Canal 
I]i»ard  on  July  21,  ll)n.");  change  in  the  I5arge  canal  lino  from 
Fox  RidL'^e  wostorlv  to  Lvons  and  chaniro  in  a  scvtion  of  prism 
between  L(K'kport  and  Tonawanda  bv  chapter  710  of  the  Laws 
of  1010;  change  in  the  type  of  bridg(*s  to  be  constructed  over  the 
Oswego  canal  by  chapter  S*5  of  the  Laws  of  1010. 

It  is  therefore  sc^n  from  the  above  that  the  total  of  a<ldod 
burdens  and  the  cost  to  nuM't  the  principal  unforeseen  conditions 
and  remedy  erroneous  c*stimatos  exceeds  the  sum  of  $12,()00,(M)0. 

It  must  also  be  borne  in  mind  that,  due  to  the  enforcement  of  the 
eight-lumr  labor  law,  the  increase  in  the  cost  of  contracts  has  con- 
sequently Ixm  material  and  that  the  additional  cost  for  ccmiplet- 
ini^  the  work  on  contracts  intiTfored  with  bv  railroad  cr(»ssinirs 
will  still  further  increase  the  amount  to  1)0  expended  in  order  to- 
mtit unfores<'on  conditions. 

In  the  report  of  former  State  Engineer  Frank  M.  Williams, 
coveriuir  the  work  to  the  31st  dav  of  l)ec*ember,  1010,  it  was  stated 
that  the  whole  canal  could  be  completed  within  the  original  ap- 
propriation, since  00  per  cent  of  the  entire  length  of  canal  was^ 
under  contract  at  prices  aggregating  two  or  three  millions  of  dol- 
lars  loss  than  the  1003  estimate  for  these  particular  pieces  of 
work.  This  statement  is  undisputed  in  so  far  as  length  of  the 
work  under  contract  is  concerned  and  in  so  far  as  it  was  a  fact 
that  the  face  value  of  the  contracts  in  effect  at  that  time  was- 
approximately  $3,000,000  le.-s  than  the  preliminary  1003  esti- 
mate coveriniic  the  same  territorv.  However,  it  must  be  borne 
in  mind  that  all  the  ccmditions  affecting  the  work  on  these  par- 
ticular contracts  then  awarded  had  not  been  given  due  considera- 
tion and,  as  previously  stated  in  this  report,  many  of  the  con- 
tracts were  let  without  provision  having  been  made  for  passing 
the  linos  of  railroads  encountered  or  for  taking  care  of  navigation 
which  would  of  necessity  have  been  destroved,  if  the  original 
contracts  as  let  had  been  carried  on  to  comi)letion  along  their 
original  lines.  Xo  feasible  plan  had  been  devised  to  meet  this 
situation  when  encountered,  which  must  have  been  apparent  at 
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the  time  of  the  preparation  of  the  plans.  Furthermore,  no  pro- 
vision was  embodied  in  these  contracts  for  their  continuation 
after  expiration  in  the  event  of  the  contractor  having  performed 
such  work  as  was  possible  and  being  prevented  from  continuing 
further  by  reason  of  the  existence  of  these  two  obstructions, 
namely,  tJie  railroads  and  the  necessity  for  maintaining  naviga- 
tion on  the  old  canal.  Conditions  have  also  been  encountered  in 
prop-essing  the  work  on  many  of  the  contracts  which  were  not 
known  at  the  time  of  the  preparation  of  the  plans  and  could 
only  be  ascertained  as  the  work  developed.  In  order  to  meet 
these  unforeseen  difficulties,  it  has  been  nec^essarv  materiallv  to 
modify 'the  original  plans,  increasing  the  cost  above  that  orig- 
inally estimated,  to  meet  which  condition  the  so-called  contin- 
gent item  was  intended. 

I  believe  it  is  proper  to  state  that  no  work  as  extensive  as  the 
I^arge  canal  improvement  and  with  the  variety  of  conditions  to  be 
met  has  been  performed  with  as  little  variation  in  the  actual 
expense  of  the  work  contemplate*!  as  will  be  the  case  of  this  im- 
provement when  completed. 

(5)  Table  X  enilx)dies  a  statement  of  all  ]>arge  canal  contracts 
let  since  the  first  of  January,  1911,  including  the  contracts  let 
under  the  so-called  $101,000,000  on  the  Erie,  Champlain  and 
O5wea:o  canals  and  the  contracts  let  under  the  statute  authnriz- 
ing  the  improvement  of  the  Cayuga  and  Seneca  canal  to  Barge 
canal  dimensions.  These  contracts  have  been  awarded  bv  the 
Superintendent  of  Public  Works  on  the  basis  of  plans  and  speci- 
fications prepared  by  the  State  Engineer  and  approved  by  the 
"Canal  Board  in  accordance  with  the  procedure  as  laid  down  in 
the  statutes  authorizing  these  improvements.  All  of  the  informa- 
tion relative  to  the  detailed  bids  for  contracts  awarded  prior  to 
'October  1,  1912,  has  heretofore  been  presented  to  the  Legisla- 
ture in  the  reports  of  the  Superintendent  of  Public  Works. 
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The  unit  prices  rei*eivc*d  for  the  various  items  of  work  to  be 
performed  and  emhrared  in  ctmtracts  let  since  January  1,  1011, 
compare  most  favorably  with  prices  re<*eive(l  for  similar  classes 
of  work  emhraccMl  in  contracts  awarded  prior  to  1911,  particu- 
larly so  in  view  of  the  increased  cost  of  labor  and  materials  in 
rec»ent  vears. 

The  tables  given  aU^ve  embody  complete  information  relative 
to  each  and  everv  contract,  showinc:  the  amounts  of  such  contracts 
as  affe<*ted  by  alterations  and  the  annamt  of  work  performed  on 
each  contract  under  the  tenns  of  the  so-called  extra  and  unspecified 
work  orders,  also  the  total  annmnt  of  work  performed  on  all  con- 
tracts. 

(7)  The  IJar^e  Canal  Law  provides  the  method  under  which 
all  work  authorized  thereunder  shall  be  awarded.  The  method  pre- 
scribes! is  that  the  State  Engin(^er  and  Surveyor  shall  prepare 
the  necessary  plans  and  sj)ei*itications,  that  these  shall  be  approved 
by  the  Canal  Board,  an<l  after  such  approval,  the  Superintendent 
of  Public  Works  advertises  for  proposals.  In  certain  instances, 
where  the  amount  of  work  to  be  performed  has  been  estimated 
at  less  than  $10,000,  bids  have  been  invited  by  the  Superin- 
tendent of  Public  Works  without  public  advertisement,  but  on 
all  contracts  providing  for  the  C(mstruction  of  the  canal,  the  esti- 
mate for  which  exceeded  $10,000,  proposals  were  invited  by  pul> 
lie  advertisement,  pursuant  to  the  direction  of  the  Canal  Law. 
T  know  of  no  case  Avhercin  any  contract  embracing  work  to  be 
performed  on  the  Barge  canal  has  been  awarded  to  parties  other 
than  the  one  submitting  the  lowest  bid  covering  the  work  embraced 
therein. 

(8)  As  stated  elsewhere  in  this  report  the  total  amount  of  the 
contracts  in  effect  on  December  1,  1913,  was  $77,800,509,  and 
on  these  contracts  there  had  been  completed  work  to  the  amount 
of  $04,153,809,  this  figure  not  including  payments  made  by  the 
Superintendent  of  Public  Works  for  work  at  the  sloop  lock, 
Troy,  and  in  constructing  a  small  lock  at  Vischer's  Ferry,  costing 
$185,506.69,  nor  on  account  of  the  construction  of  highways  in 
the  place  of  highways  destroyed  by  reason  of  the  canal  work,  the 
payments  made  on  this  account  being  $461,241  additional,  or  a 
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total  expenditure  to  December  1,  1913,  for  construction,  of 
$C4,S00,G5G.C9. 

In  conclusion  and  in  recapitulation,  I  therefore  beg  to  report 
relative  to  the  Barge  canal  inipra\'eiuent  as  follows : 

Settlements  have  been  made  for  about  one-half  the  area  of  lands 
appropriated  at  a  cost  to  the  State  of  approximatt»ly  $5,000,000. 

Claims  for  damages  by  reason  of  destruction  of  water  powers 
have  been  filed  against  the  State  amounting  to  approximately 
$28,000,000.  One  settlement,  w4th  interest,  on  account  of  the 
destruction  of  water  power  amounted  to  $388,000,  while  the  total 
amount  estimated  for  damage  to  water  powx^rs  in  1903  was  but 
$188,500. 

The  cost  of  railroad  bridges  to  be  paid  by  the  State  cannot  be 
estimated  in  view  of  the  lack  of  knowledge  as  to  the  extent  of  the 
liabilitv  of  the  State  for  the  erection  of  such  structures. 

The  cost  of  engineering  will  approximate  very  closely  10  per 
cent  of  the  amoimt  of  construction  work  performed. 

The  total  cost  of  the  construction  work  necessary  to  be  per- 
formed in  connection  with  this  improvement  will  be  approxi- 
mately $80,000,000. 

I  therefore  desire  to  place  before  the  Legislature  the  following 
brief  statement  showing  the  relation  of  the  1903  estimate  for  con- 
struction to  the  estimate  of  cost  now  prepared. 

1913  estimated  cost  of  construction  of  Hartjo  canal $S6, 173,  464 

1903  estimated  cost  of  construction,  same  st'ction.  . .   $77,572,900 
To  which  should  be  added  increased  cost  due  to 

added  burdens  as  follows: 
Widening  locks  28  ft.  to  45  ft.  Canal 

Board,  July  27,  1905 $2,445,000 

Change  in  line.  Fox  Ridge  westerly  to 

Lyons,  Chap.  710,  Laws  1910 1,452,268 

Change  in  prism,  Lockport  to  Tona- 

wanda,  Chapter  710,  Laws    1910...    1,718.820  5,616,088 

1903  estimate,  plus  added  burdens 83,  188,  994 

Estimated  increased  cost  above  1903  estimate  and  added  burdens.     $2,984,470 


In  addition  to  the  added  burdens  specifically  enumerated  above, 
the  cost  of  the  work  has  been  materially  increased  by  the  enforce- 
ment of  the  eight-hour  labor  law,  and  it  may  be  noted  further 
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that  the  1903  estimate  for  operating  machinery  was  entirely  inad- 
equate, the  cost  of  such  machinery  exceeding  the  estimate  then  pre- 
pared by  approximately  $2,000,000;  that  the  estimate  for  the  im- 
provement of  section  1  of  the  Champlain  canal  was  deficient  in  an 
amount  approximating  $3,000,000;  that  the  cost  of  imforeseen 
work  in  the  western  division,  at  the  site  of  the  Scotia  dam  and 
the  dams  along  the  Mohawk  river  and  at  other  points  along  the 
canal  has  entailed  an  expeiu^e  of  approximately  $2,000,000. 
Briefly  stated,  the  work  necessary  to  meet  unforeseen  conditions, 
erroneous  estimates,  etc.,  is  in  the  neighborhood  of  $7,000,000. 

I  therefore  wish  to  repeat  again  tlie  statement  made  in  my 
report  of  1912,  that  the  cost  of  construction  covering  these  sec- 
tions contemplated   to  l.>e  improved   in   the   1903   estimate  will 
approximate  very   closely   the   amount   estimated   at   that   time. 
Further,  I  have  no  hesitation  in  stating  a^ain  that  seldom  if  ever 
has  a  work  approximating  the  niairnitude  of  the  Barge  canal  im- 
provement been  carried  to  completion  at  a  final  cost  for  construc- 
tion so  near  to  that  originally  c*stiniated  as  will  be  the  result  on 
the  Barge  canal  work,  now  nearing  completion.     As  noted  else- 
whore  in  this  report  no  definite  figure  can  l)e  placed  of  the  amount 
which  must  be  paid  by  the  State  in  settlement  on  accoimt  of  the 
appropriation  of  lands  and  waters  in  connection  with  this   im- 
provement.    It  should  be  borne  in  mind  that  notwithstanding  the 
expenditure  for  this  item  the  State  will  as  a  result  of  such  invest- 
ment be  in  possession  of  valuable  property  which  will  be  a  mate- 
rial asset  to  the  State,  the  exact  value  of  which  cannot  at  this  time 
be  estimated. 

In  this  connection  I  wish  to  call  attention  again  to  that  por- 
tion of  the  report  of  1912  and  also  to  this  report  wherein  atten- 
tion is  called  to  the  ])rovisions  of  the  Conservatinii  Law  providing 
the  monies  derived  from  the  sale  of  j)ower  created  as  a  result  of 
the  Barge  canal  improvement  shall  be  turned  into  the  general 
fund  of  the  State  treasury.  All  of  such  monies  should  properly, 
I  believe,  be  applied  toward  defraying  the  expense  incurred  in 
this  improvement  in  making  such  water  power  development  pos- 
sible, and  also  any  future  revenue  should  l>e  applied  toward  the 
expense  of  operating  the  Barge  canal  system. 


Manipulating   material   in  widening  emliankmcnt  at  tlie   )[«l1>'y  troiiffh.  . 


Embankment  at  culvprt  X«.  6S,  under  Hijiley  fronj.'li.  iviiU'iiod  to  .1  on  1  slope 

and  bi>ing  protected  with  stone. 

Barge   Canal,  Contkact  Xo.   fi2. 
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Saboe  Canal  Terminals. 

During  the  past  fiscal  year  material  progress  has  been  made 
in  conducting  the  work  authorized  by  chapter  746,  Laws  of  1911, 
making  provision  for  the  construction  of  Barge  canal  terminals 
along  the  route  of  the  Barge  canal,  in  order  to  provide  proper 
facilities  to  make  possible  the  utilization  of  the  canal  system  of 
the  State  to  the  best  advantage. 

Since  the  submission  of  my  report  for  the  fiscal  year  ended 
September  30,  1912,  contracts  have  been  entered  into  providing 
for  the  construction  of  additional  terminals  at  Whitehall,  Fonda, 
Ilion,  Frankfort,  Amsterdam,  Fort  Plain,  Utica,  Rome,  Lockport, 
Port  Henrj'  and  Plattaburg,  the  work  on  all  of  which  is  so  pro- 
gressing that  these  terminals  will  be  completed  at  an  early  date. 
Plans  have  also  been  prepared  for  terminals  at  Troy,  Erie  Basin 
at  Buffalo,  Oswego  and  Watkins.  Preliminary  surveys  and 
studies  have  been  made  for  proposed  terminals  at  other  points 
along  the  canal,  sites  for  terminals  other  than  those  noted  having 
been  selected  by  the  Canal  Board  for  the  following  points,  Varick, 
Waterford,  St.  Johnsville,  Cohoes  and  Ohio  Basin,  Buffalo. 

In  determining  upoii  the  terminal  sites  in  the  various  locali- 
ties it  has  been  the  endeavor  to  meet  the  desires  of  the  people 
of  the  locality  and  at  the  same  time  provide  for  terminals  at  points 
which  will  best  serve  the  communities  having  occasion  to  use  the 
same  and  also  in  order  to  obtain  the  best  engineering  construction. 

The  terminal  contracts  awarded  to  date  provide  only  for  the 
construction  of  dock  walls,  terminal  yards  and  necessary  channel 
approaches  to  the  same,  no  contracts  as  yet  having  been  awarded 
providing  for  warehouses  or  the  installation  of  freight  handling 
devices.  Studies  are  now  being  carried  on  with  the  idea  of  de- 
termining upon  the  types  of  warehouses  and  freight  handling 
devices  which  can  be  most  advantageously  adopted,  and  at  an 
^arly  date  contracts  providing  for  the  installation  of  this  feature 
of  the  terminal  improvement  will  be  entered  into. 

At  the  end  of  the  fiscal  vear  19  Barge  canal  terminal  contracts 
were  in  effect,  the  amount  of  such  contracts  being  $1,852,142.30. 
Upon  these  contracts  there  had  been  performed  work  to  the 
-amount  of  $559,410. 
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Caxal  Maintknaxce. 

During  the  past  year  examinations  have  been  made  of  the 
canals  of  the  State,  as  directed  by  chapter  13  of  the  Laws  of 
190D,  and  plans  have  been  prepared  upon  the  re<iuest  of  the 
Superintendent  of  Public  Works  for  making  repairs  to  the  pres- 
ent canal  system  and  engineering  advice  furnished  from  time  to 
time. 

The  unprecedented  floods  of  March,  1913,  caused  damages 
which  somewhat  delayed  the  opening  of  the  canals,  but  since  the 
opening  of  the  canals  in  the  spring  of  1013  navigation  has  been 
uninterrupted,  with  the  exception  of  a  slight  delay  caused  by  a 
leak  in  a  culvert  at  Ilion,  which  had  no  relation  to  the  new  con- 
struction work  now  under  way. 

While  the  flood  of  !March,  1913,  was  unusually  severe,  the 
new  canal  suffered  but  little,  the  extent  of  the  damage  being  con- 
fined principally  to  the  washing  away  of  eml)ankments  and  the 
filling  in  of  channels.  The  structures  were  practically  unliarmed 
and  withstood  in  a  satisfactory  manner  the  strain  to  which  they 
were  subjected. 

Completed  Caxals. 

From  time  to  time  as  certain  sections  of  the  Barge  canal  have 
been  completed  which  may  be  utilized  in  connection  with  the 
present  canal  system,  traffic  has  been  turned  through  these  com- 
pleted sections  and  they  have  been  operated  as  a  part  of  the 
canal  system,  these  portions,  upon  completion,  being  under  the 
control  of  the  Superintendent  of  Public  Works.  There  are  also 
other  portions  of  the  canal  which  have  been  completed  but  are 
so  situated  that  traffic  cannot  be  turned  through  the  prism  until 
the  entire  project  shall  have  been  finished.  In  so  far  as  the  ex- 
cavation of  the  prism  proper  is  concerned  not  over  20  per  cent 
of  the  canal  excavation  remains  to  be  done. 

There  has  been  completed  to  Barge  canal  dimensions  over  250 
miles  of  the  canal  which  can  be  utilized  as  soon  as  proper  con- 
nection is  made  with  the  existing  canals,  details  with  respect  to 
which  are  treated  of  in  a  discussion  of  the  Barge  canal  work. 
Those  sections  which  have  been  completed  and  placed  in  use  have- 
proven  satisfactory  in  every  respect. 
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Utilization  and  Management  of  Bargk  Canal. 

The  advanced  state  of  the  Barge  canal  improvement  calls  for 
the  consideration  at  this  time  of  two  subjects  —  one,  the  provid- 
ing of  proper  outlets  at  the  several  termini,  and  the  other,  the 
operation  and  maintenance  of  the  completed  canal. 

Canal  Outlets, 

In  the  Hudson  river  between  Waterford  and  Troy,  in  Lake 
Champlain  at  Whitehall,  in  Lake  Ontario  at  Oswego  and  in  the 
Xiagara  river  at  Tonawanda  waters  forming  the  outlets  to  the 
Barge  canal  system  are  under  the  jurisdiction  of  the  Federal 
government. 

In  view  of  the  status  of  the  Barge  canal  work  too  great  em- 
phasis cannot  be  laid  upon  the  necessity  for  the  Federal  govern- 
ment completing  without  delay  the  necessary  channels  at  these 
points,  to  the  end  that  boats  navigating  the  Barge  canal  may  be 
accommodated. 

The  government  has  under  way  the  work  of  deepening  the 
Hudson  river  and  the  construction  of  a  dam  at  Trov.  On  Xo- 
veraber  25,  1912,  Col.  Black  reported  to  the  Chief  of  Engineers 
his  conclusions  arrived  at  as  a  result  of  his  investigation  and 
survey  of  the  narrows  of  Lake  Champlain  and  the  following 
recommendations  were  made: 

"  1  —  That  all  work  should  be  designed  to  fit  ultimately 
a  project  providing  a  width  of  400  ft.  and  a  depth  of  14  ft. 
and  no  bad  curves. 

"2  — That  a  200  ft.  project  with  12  ft.  depth  of  water 
is  advisable,  justifiable  and  requisite  at  this  time  and  such 
a  project  is  presented  and  recommended  for  adoption  at  an 
estimated  cost  of  $730,000. 

"3  —  That  this  project  can  and  should  bo  completed 
within  three  years  and  that  an  initial  appropriation  of  $300,- 
000  is  requisite  with  continuing  contract  authorization  for 
the  balance  of  the  project. 

"4  —  That  the  work  should  be  done  under  one  contract 
or  by  government  plant  depending  on  prices  received  by 
competitive  bidding." 
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The  Chief  of  Engineers  referred  this  report  to  the  Board  of 
Engineers  for  rivers  and  harbors,  which  Board  on  February  6, 
1913,  reported  favorably  on  the  project.  On  February  10,  1913, 
Chief  of  Engineers  W.  H.  Bixby  reported  to  the  Secretary  of 
War,  concurring  generally  with  the  views  of  Col.  Black,  but 
recommending  that  further  studies  be  made  of  the  cut-offs  at 
Maple  bend  and  Chilton  bend. 

With  reference  to  the  outlet  at  Oswego,  the  Chief  of  Engineers 
in  his  report  of  1912  stated:  "  To  widen  and  deepen  the  inner  har- 
bor of  the  mouth  of  the  Osw^o  river  and  to  extend  the  deep  water 
area  further  upstream  by  rock  excavation  not  considered  necessary 
or  advisable  under  existing  conditions  of  commerce." 

The  status  of  these  two  improvements  at  the  present  time,  there- 
fore, is  that  no  definite  authorization  has  been  given  for  making 
such  improvements  as  are  necessary  in  order  to  provide  proper 
outlets  for  the  Barge  canal  at  Whitehall  and  Oswego. 

Conditions  at  present  existing  will  materially  change  upon  the 
completion  of  the  Barge  canal  and  in  order  to  utilize  to  the  full 
extent  this  navigation  system,  being  constructed  at  the  expense  of 
Xew  York  State,  it  is  important  that  boats  utilizing  12  feet  of 
water  be  operated  and  a  proper  channel  be  provided  through  the 
short  stret<*h  of  the  Oswego  river  from  the  end  of  the  Barge  canal 
to  its  junction  with  Lake  Ontario  and  from  the  outlet  of  the  Barge 
canal  at  Whitehall  to  deep  water  in  Lake  Cliamplain.  The  govern- 
ment has  performed  certain  work  in  the  vicinity  of  Buffalo,  but 
the  extent  of  the  work  which  is  to  be  performed  by  the  Federal 
government  at  Tonawanda  has  not  as  yet  been  decided. 

The  importance  of  providing  proper  outlets  at  these  termini 
of  the  Barge  canal  must  be  apparent,  and  I  tlierefore  most  earn- 
estly recommend  that  this  matter  be  given  consideration  by  the 
Legislature  by  the  passage  of  a  joint  resolution  urging  upon  Con- 
gress the  taking  of  early  action  on  these  matters  or  that  action 
be  taken  to  bring  these  facts  to  the  attention  of  the  Federal  gov- 
ernment by  such  course  as  in  the  judgment  of  the  Legislature  is 
best,  the  object  sought  being  to  afford  proper  outlets  for  the 
Barge  canal  upon  its  completion. 
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Maintenance  and  Operation  of  Barge  Canal. 

The  other  subject  relates  to  the  operation  of  the  completed 
Barge  canal. 

Pursuant  to  chapter  9  of  the  Laws  of  1912  a  Commission  on 
Barge  Canal  Operation  was  appointed  to  investigate  and  report  to 
the  Legislature  relative  to  rules  and  regulations  for  operating  the 
Barge  canal^  methods  to  be  applied  in  the  matter  of  maintenance, 
the  type  or  style  of  craft  best  suited  to  navigation,  rules  and  regu- 
lations governing  the  operation  of  canal  terminals,  statutory 
changes  necessary  or  desirable  for  the  proper,  efficient  and  econ- 
omical management  of  the  enlarged  canals,  also  any  other  subject 
matters,  the  study  of  which  might  be  expected  to  contribute  to  the 
fullest  and  most  efficient  administration  of  the  State's  waterways 
system  to  the  end  that  the  new  and  enlarged  system  of  waterways 
might  fulfill  in  the  greatest  measure  possible  the  purpose  had  in 
mind  when  their  construction  was  authorized. 

This  Commission  submitted  its  report  to  the  Legislature  on  Jan- 
uary 20,  1913,  but  no  steps  have  been  taken  toward  providing  for 
the  method  of  operation  and  the  management  of  the  new  canal 
system  when  completed. 

The  structures  on  the  new  canal  are  entirely  different  from 
those  used  on  the  old  canal  system,  on  which  the  locks  were  gener- 
ally operated  by  hand  and  boats  were  propelled  by  animal  power. 
All  th^  structures  on  the  new  canal  are  mechanically-operated  and 
boats  to  utilize  the  same  will  be  power-propelled.  Such  condi- 
tions will  require  the  employment  by  the  Superintendent  of  Public 
Works,  or  such  officials  as  are  vested  with  the  operation  of  the 
canal,  of  employees  familiar  wdth  the  new  apparatus  installed.  It 
will  also  require  the  formulation  of  new  laws  relative  to  the  man- 
agament  of  the  canals  and  their  use  by  navigators. 

These  subjects,  that  of  providing  proper  outlets  for  the  Barge 
canal  and  that  of  providing  a  proper  method  of  maintenance  and 
operation,  in  keeping  with  the  new  conditions  which  will  prevail 
upon  its  completion,  are  those  which  vitally  affect  the  success  of 
the  new  canal  and  consequently  the  benefits  to  be  derived  by  the 
State  as  a  whole  from  its  use.  I  believe  that  the  enlarged  canal 
will  contribute  to  a  great  extent  to  the  material  prosperity  of  our 
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coinmouwealtb,  provided  it  is  wisely  used,  aiid  to  insure  such 
proper  use  statutory  or  constitutional  changes  are  needed  so  as  to 
bring  about  the  proper  administration  of  the  canal  and  a  mutually 
beneficial  and  co<">perative  relationship  between  the  canal  and  other 
transportation  systems.  With  this  idea  in  view  I  beg  to  rec»om- 
mend  that  these  subjects  be  given  the  most  careful  consideration. 

Sale  of  Sl'uplus  Waters. 

In  the  use  of  surplus  waters  for  power  purposes  at  certain 
places  on  the  Barge  canal  there  are  latent  possibilities  of  great  im- 
portance. Whatever  legislation  may  be  enacted  concerning  the 
disposal  of  this  power,  the  interests  of  the  State  should  be  care- 
fully safeguarded,  not  only  making  provision  that  the  canal's 
supi)ly  is  not  curtailed,  but  also  protecting  the  State  from  loss  by 
making  vahuible  concessions  for  nominal  returns.  In  years  past 
the  granting  of  such  concessions  has  deprived  the  State  of  much 
just  revenue.  Moretner,  no  privil(»ges  or  leases  should  bo  given 
except  for  a  limited  time,  so  that  readjustments  may  be  made  when 
values  chamre. 

In  this  connection  I  repeat  what  I  have  stated  in  my  two  former 
rcjiorts,  calling  your  attention  to  api)arent  conflicting  provisions  of 
the  statutes  relative  to  the  disposal  of  surplus  waters  or  power 
created  as  a  result  of  the  15arge  canal  improvement,  particularly 
to  chapter  494  of  the  Laws  of  1007,  amending  chapter  147  of  the 
Laws  of  1903,  and  to  section  400  of  the  State  Conservation  Law, 
•enacted  bv  the  Leirislaturc  of  1911.  The  latter  amended  statute 
provides  that  the  State  CoiuseiTation  Commission  shall  have  juris- 
diction over  tlie  sale  of  such  surplus  waters  as  may  be  created 
and  that  the  Superintendent  of  Public  Works  shall  construct 
necessary  regulating  gates  and  appliances  to  pi'operly  control  siich 
waters.  It  is  provided  in  this  section  that  the  funds  derived  from 
the  sale  of  such  surplus  waters  shall  be  paid  into  the  General  Fund 
of  the  State  Treasury,  to  which  provision  your  attention  is  pai'ticu- 
larly  invited,  in  that  as  a  matter  of  equity  the  revenue  derived  as 
a  resTilt  of  the  expenditure  of  funds  authorized  by  the  people  of 
the  State  of  Xew  York  for  the  canal  improvement  should  be  prop- 
erly applied  toward  the  cancellation  of  the  debt  thereby  incurred. 
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With  this  end  in  view  such  monies  derived  as  revenue  should  prop- 
erly he  paid  to  the  Canal  Fund  for  the  retirement  of  the  bonds 
issued  for  canal  improvement  and  for  the  payment  of  interest 
thereon. 

Old  Caxal  Lands. 

In  my  report  of  a  year  ago  attention  was  called  to  the  need  of 
immediate  legislation  in  regard  to  certain  old  canal  lands,  but  no 
action  was  taken  and,  therefore,  I  desire  again  to  bring  this  sub- 
ject before  you. 

In  certain  parts  of  the  state,  notably  the  western  section,  the 
Barge  canal  follows  closely  the  alignment  of  the  old  canal.  Here 
the  improvement  becomes  largely  a  deepening  and  widening  of 
the  old  channel  and  the  old  canal  is  absorbed  in  the  new,  but  in 
other  localities  there  are  long  stretches  of  the  old  canal  which  will 
have  no  conncvtion  with  the  new  channel.  These  were  showTi  on 
a  map  which  accompanie<l  my  last  annual  re{)ort.  As  to  what  is 
to  become  of  these  old  canal  lands  seems  not  to  have  been  definitely 
determined.  The  Barge  Canal  Act  provides  that  the  proceeds  de- 
rived from  their  sale  shall  be  applied  toward  defraying  the  ex- 
penses of  the  canal  improvement.  The  State  Constitution,  how- 
ever, prohibits  the  sale  of  any  canal,  but  under  the  general  stat- 
utes and  consolidated  laws  it  has  been  the  practice  of  the  Canal 
Board  formally  to  abandon  and  dispose  of  small  tracts  of  canal 
lands  no  longer  deemed  necessary  for  canal  purposes. 

This  subject  of  abandoning  these  portions  of  the  old  canal  and 
the  manner  of  their  disposal  should  be  definitely  settled,  and  I 
commend  it  to  your  attention.  In  this  connection  I  desire  to  re- 
peat  a  suggestion  I  made  last  year.  In  some  cities  and  villages 
the  conversion  of  old  canal  lands  into  boulevards  and  parks  would 
contribute  to  the  general  welfare  of  the  communities,  and  it 
should  be  made  easy  for  such  municipalities  to  acquire  the  aban- 
doned lands.  Also,  in  other  localities  it  may  be  possible  to  afford 
railroads  easy  access  to  the  new  Barge  canal  by  selling  to  them 
the  old  lands.  This  should  be  done,  provided  the  railroad  agrees 
to  make  and  utilize  the  connection  and  pay  the  State  a  fair  con- 
sideration therefor. 
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To  another  feature  of  this  same  subject  I  wish  to  call  your  at- 
tention. The  Barge  Canal  Terminal  Act  declares  that  the  old 
canal  between  Rome  and  Mohawk  shall  be  retained  as  a  part  of 
the  terminal  system,  but  provides  no  funds  for  junction  locks  at 
Rome  and  Mohawk.    This  oversight  should  be  rectified. 

Charting  Barge  Canal  Waters, 

Through  the  efforts  of  the  State  Engineer  the  Federal  govern- 
ment was  induced  to  chart  the  navigable  waters  of  New  York  state 
in  connection  with  its  work  of  charting  under  the  Lake  Survey 
office.  This  department  has  cooperated  with  the  Federal  govern- 
ment in  this  work  and  certain  portions  of  Lake  Champlain  and 
Oneida  lake  have  been  charted  and  published  by  the  Federal 
government.  Navigators  using  the  new  waterway  will  require 
charts  and  the  plan  of  having  them  prepared  by  the  United  States 
Lake  Survey  office  ensures  a  uniform  standard  similar  to  that- 
used  by  the  United  States  and  Canadian  governments. 

Inasmuch  as  the  Barge  canal  will  be  completed  and  in  opera- 
tion in  the  immediate  future  it  is  important  and  desirable  that 
the  charting  of  the  Barge  canal  waters  shall  have  been  completed 
by  the  time  of  the  opening  of  the  canal  syst<?m  to  navigation.  It 
has  been  estimated  that  in  order  to  complete  the  balance  of  the 
work  remaining  to  be  performed  bv  the  P^ederal  government  on 
this  project  within  a  period  of  two  years  the  sum  of  $35,000  will 
be  needed  to  cover  the  expeiisc^s  incidental  thereto. 

The  Chief  of  IlngineiTS  of  the  United  States  in  his  report  to 
Congress  has  rei'ommendcd  that  an  appropriation  be  made  for  the 
sun'cy  and  charting  of  the  Great  Lakes  and  the  work  to  be  per- 
formed on  the  natural  waterways  of  Xew  York  state.  The  amount 
of  $175,000  recommended  by  him  includes  an  item  for  defraying 
expenses  in  connection  with  the  Barge  canal  waters. 

I  therefore  beg  to  invite  the  attention  of  the  Legislature  to  the 
importance  of  the  early  completion  of  these  charts,  to  the  end  that^ 
if  deemed  desirable,  a  resolution  may  be  passed  by  the  Legislature 
of  Xew  York  State,  urging  upon  Congress  the  favorable  consid- 
eration of  the  recommendation  of  the  Chief  of  Engineers  for  the 
appropriation  for  this  purpose. 

These  charts  are  issued  by  the  Federal  government  and  may  bo 
obtained  from  the  United  States  Lake  Survey  Office,  Detroit,  Mich- 
igan, upon  the  payment  of  the  required  charge  therefor. 
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Pollution  of  Baroe  Canal  Waters. 

In  each  of  my  reports  of  the  last  two  years  I  have  called  at- 
tention to  the  need  of  adequate  legislation  for  preventing  the 
pollution  of  the  waters  of  the  State  canal  system.  However,  no 
remedial  action  has  been  taken,  although  the  need  for  haste  is 
continually  growing  greater.  I  desire,  therefore,  to  bring  this 
subject  again. to  the  attention  of  the  Legislature. 

The  Superintendent  of  Public  Works  has  been  accustomed  to 
order  the  cessation  of  any  pollution  of  the  canal  waters,  when 
such  action  seemed  best,  but  he  is  vested  with  no  further  au- 
thority. Prior  to  1903  the  State  Department  of  Health  had  no 
power  to  enjoin  or  remove  sewage  pollution  from  ony  state 
waters.  In  1903  an  act  was  passed  which  provided  a  remedy 
against  future  pollution,  except  that  it  specifically  exempted  mu- 
nicipalities and  industrial  plants  already  discharging  sewage  and 
waste  into  the  waters  of  the  state  at  the  time  of  its  enactment. 
A  law  of  1910  vested  the  Department  of  Health  with  further 
powers,  which,  however,  fail  in  effective  purpose,  because  they 
are  limited  to  cases  of  pollution  in  which,  after  full  investigation 
and  report,  there  is  definitely  established  a  public  nuisance  or 
menace  to  health. 

Thus  it  appears  that  the  present  statutes  are  inade(iuate  fully 
to  correct  existing  conditions.  Therefore,  I  renew  my  former 
recommendation  —  that  suitable  laws  be  enacted,  investing  some 
department  with  authority  to  require  action  which  shall  pre- 
vent the  pollution  of  the  State's  waterways.  Probably  it  would 
be  well  for  the  officials  chiefly  interested  —  the  Superintendent 
of  Public  Works,  the  State  Engineer  and  Surveyor  and  the  Com- 
missioner of  Health  —  to  determine  by  conference  the  precise 
form  which  such  legislation  should  take. 

Unnecessary  Canal  Lands. 

In  progressing  the  Barge  canal  improvement  it  has  been  neces- 
sary to  appropriate  certain  areas  of  lands  for  the  purpose  of  de- 
positing spoil  thereon.  Many  of  these  tracts  will  be  of  no  fur- 
ther use  in  connection  with  the  canals,  while  others  will  be 
needed  for  depositing  spoil  thereon  in  maintaining  the  channel. 
Many  of  these  tracts  which  will  be  of  no  further  use  are  ad- 
mirably situated,  affording  access  to  the  Barge  canal  and  at  small 


50  IIkport  ok  State  Exoinkkk. 

expeiL^o  could  also  be  provided  with  access  to  railroads.  The 
State  has  not  determined  upon  any  definite  policy  to  be  fol- 
lowed with  respect  to  said  lands  and  in  view  of  their  accessibil- 
ity I  believe  that  the  Legislature  should  give  careful  considera- 
tion to  the  question  with  the  idea  in  view  that  a  policy  shall  l)e 
adopted  along  the  lines  of  their  disposition  or  of  the  State  re- 
taining title  to  the  same  and  executing  long  term. leases  which 
will  be  attractive  to  manufacturing  and  business  concerns.  By 
the  adoption  of  a  policy  with  respect  to  the  use  of  these  lands  I 
believe  that  the  conmierco  of  this  state  can  be  materially  increased. 

SURVKYS  FOR  PhOPOSKD  BkAXCHES  OF  BaRGE  CaXAL. 

By  chapter  220  of  the  Laws  of  1913,  the  State  Engineer  and 
Surveyor  wtis  directed  to  make  sun'eys  and  prepare  estimates 
with  the  idea  of  determining  the  feasibility  and  the  cost  of  add- 
ing certain  new  routes  to  the  Barge  canal  system.  The  routes  to 
1)0  sur\''eyed  included  the  abandoned  Chemung  canal,  the  Glens 
Falls  feeder,  two  routes  across  Long  Island,  one  extending  be- 
tween Jamaica  Bay  and  Flushing  Bay  and  the  other  from  New- 
town creek  to  Flushing  Bay.  The  final  reports  and  estimates 
covering  these  surveys  are  not  now  ready  for  submission  to  the 
Legislature,  but  a  detailed  report,  together  with  estimates,  will 
be  completed  at  an  early  date  and  submitted  to  the  Legislature, 
pursuant  to  the  direction  of  the  above  noted  statute. 

Canal  Exiiihits. 

The  policy  of  former  years  of  exhibiting  the  models  and  charts 
relating  to  the  Barge  canal  improvement  has  been  continued  dur- 
ing the  past  year.  As  a  result  of  such  exhil)its,  the  public  lias 
been  placed  in  posstssion  of  information  relative  to  this  improve- 
ment which,  I  believe,  could  not  be  brought  to  their  attention  so 
effectively  by  anv  other  method. 

The  Legislature  appropriated  a  small  fund  for  the  use  of  the 
State  Fair  Commission  to  defray  the  cost  of  exhibits  of  the  vari- 
ous  departments,  and  the  State  Engineers  i)epartment  was  again 
allotted  a  small  amount  from  this  fund.  Xumerons  requests  for 
exhibits  have  been  received  from  different  localities,  but  as  no 
State   funds   were   available   for  making   such   exhibits,   the  re- 
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quests  could  not  be  complied  with  unless  those  desiring  the  ex- 
hibits agreed  to  defray  the  cost  incidental  thereto.  Several  of 
the  expositions  desired  such  exhibits  made  on  this  basis,  so  that, 
in  addition  to  the  State  Fair  exhibit,  there  have  been  Barge  canal 
exhibits  in  Xew  York  and  Pittsburgh  at  no  cost  to  the  State. 

The  many  requests  received  for  such  exhibits  indicate  the  in- 
terest of  the  people  at  large  in  becoming  familiar  with  the  work 
under  way  intended  to  increase  the  navigation  facilities  of  the 
State. 

A  feature  of  somewhat  similar  nature  has  been  the  giving  of 
Barge  canal  lectures  in  different  cities.  During  the  past  year 
I  have  appeared  before  the  Chambers  of  Commerce  or  Boards  of 
Trade  of  several  of  the  cities  and  villages  of  the  state  and  en- 
deavored to  place  before  them  by  illustrated  lectures  the  work 
being  carried  on  in  the  Barge  canal  improvement. 

Funds  have  been  appropriated  for  a  Xew  York  State  exhibit 
at  the  Panama  Expositicm  and,  to  my  mind,  one  of  the  most  im- 
portant features  to  be  brought  out  in  this  exhibit  is  the  work  being 
carried  on  by  the  State  of  Xew  York  in  the  improvement  of  its 
canal  svstem,  the  1  enetits  from  which  will  accrue  not  onlv  to 
the  State  of  Xew  York  but  to  the  country  at  large.  This  is  all 
the  more  important,  since  the  entire  expense  is  being  borne  by 
Xew  York  State. 

■ 

^Fappixc}  Canal  Land^^. 

In  1010  the  State  l>ec:an  a  much  needed  work  —  that  of  re- 
snir\xving  and  marking  the  boundaries  of  the;  canal  lands  within 
what  is  known  as  the  "  blue  line."'  It  is  important  that  this 
survey  be  contiinied  without  interruption,  in  order  that  complete 
maps,  uniform  in  character,  shall  be  prepared,  embracing  all  of 
the  canal  lands  of  the  state. 

Should  the  State  decide  to  dispose  of  any  of  the  lands  now 
forming  a  part  of  the  present  canal  system  at  locations  where 
tliey  w-ill  be  of  no  further  use  upon  the  completion  of  the  Barge 
canal,  such  maps  will  show  definitely  the  limits  of  the  State's 
ownership. 

The  need  of  this  work  was  realized  long  before  it  was  under- 
taken, and  inasmuch  as  many  of  the  old  land  marks  are  being 
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deatroyed  the  work  should  be  progressed  to  completion  as  rapidly 
as  possible.  Last  year,  due  to  insufficient  funds  having  been  pro- 
vided, the  surveys  were  stopped  before  the  end  of  the  season. 
This  year  the  work  has  been  progressed  continuously  since  the 
the  appropriation  became  available,  and  in  order  that  this  im- 
portant work  may  be  continued,  it  is  recommended  that  the  sum 
of  $35,000  be  appropriated  for  this  purpose. 

SiRVEYS  FOR  Attorney-General. 

It  is  customary  for  the  Attorney-General  to  call  upon  the  State 
Engineer  to  make  surveys  and  maps  and  furnish  technical  data 
and  evidence  in  the  defense  of  claims  against  the  State,  par- 
ticularly such  as  result  from  alleged  damages  caused  by  the 
operation  or  construction  of  the  canals. 

It  has  been  customary  for  the  Legislature  to  appropriate  $5,000 
to  cover  the  cost  of  this  work.  In  some  manner  this  item  was 
omitted  in  the  supply  bill  of  1913.  The  work,  however,  could 
not  well  be  delayed  and  it  became  necessary  to  secure  funds  to 
cover  this  indebtedness  at  the  recent  extraordinary  session  of 
the  Legislature. 

That  the  necessary  work  may  go  on  during  the  coming  year 
without  delay  or  embarrassment,  I  recommend  the  usual  appro- 
priation of  $5,000  for  this  purpose. 

Statk  Boundary  Lines. 

Chapter  50  of  the  Laws  of  11M)(),  being  the  State  law,  directs  that 
the  State  Engineer  shall  at  certain  stated  times  examine  the 
bi)undary  lines  of  the  State  of  Xew  York  and,  in  cooperaVljn  with 
the  adjoining  states,  replace  such  monuments  as  may  have  been 
damaged  or  destroyed. 

The  total  lei'gth  of  the  boundarv  line  of  Xew  York  state  is 

1,416  miles,  being  divided  as  follows: 

Miles. 

Canadian  line 431 

Pennsvlvania  lino 344 

Xew  Jersev  line 02.5 

t. 

Kew  Jersey  around  Long  Island 246 

Connecticut  to  Long  Island  Sound 81 

ilassachusetts  line 50.5 

Vermont  line 171 


Cooperative  Sukvey  of  Xew  Youk  State.  59 

At  the  time  of  the  last  examination  of  the  Canadian,  Vermont 
and  Pennsylvania  lines,  the  monuments  located  thereon  were  found 
to  be  in  satisfactory  condition.  For  many  years  the  monuments 
on  the  Connecticut  line  were  in  poor  condition,  but  finally  agree- 
ments were  entered  into  between  the  two  states  and  the  line  was 
reuionumented,  this  work  having  been  completed  last  year. 

During  the  fiscal  year  just  closed  the  monuments  on  the  Xew 
York-Xew  Jersey  line  have  been  repaired,  an  examination  made 
of  the  ^[assachusetts  line  and  such  of  the  monuments  as  needed 
attention  required  or  restored.  The  detailed  report  of  the  engi- 
neers assigned  to  perform  the  work  on  the  Xew  Jersey  line  is  ap- 
pended hereto.  The  repairs  to  the  Massachusetts  line  not  having 
been  completed  prior  to  the  close  of  the  fiscal  year,  the  detailed  re- 
port embracing  this  work  will  be  embodied  in  the  annual  report  for 
the  fiscal  year  ending  September  30,  1014. 

It  will  be  necessary  to  make  an  examination  of  the  Xew  York- 
Pennsylvania  boundary  line  during  the  year  1914  and  repair  such 
monuments  as  may  have  been  damaged.  For  tlie  purpose  of  de- 
fraying  the  expense  which  will  be  incurred  in  inakiiiLr  such  exaiu- 
inations  and  repairs,  I  recommend  that  an  appropriation  of  $2,(H)0 
be  made,  which,  with  the  unexpended  balance  of  former  appropria- 
tions for  making  examination  of  the  State  boundary  lines,  is 
deemed  ample  to  cover  all  expenses  connected  therewith. 

Cooperative  Survey  of  X'^ew  York  State. 

Topor/rapliic  Survey. 

In  accordance  with  an  agreement  signed  by  George  Otis  Smith, 
Director,  for  the  United  States  Geoloirical  Survey,  and  by  me  as 
State  Engineer  for  the  State  of  Xew  York,  the  Federal  government 
allotted  $10,000  to  meet  a  like  sum  apprtjpriated  by  the  Xew  York 
Legislature  for  continuiner  the  work  of  the  cor)perative  topogra[)hic 
survev  in  Xew  York  state  durinc:  the  season  of  1013. 

This  important  work  of  surveying  and  niap])ing  the  whole  state 
has  been  in  progress  for  Jibout  twenty  years  and  its  great  value 
cannot  be  lightly  estimated.  Xot  only  engineers  l)ut  many  others 
as  well  make  use  of  these  maps,  since  they  may  be  purchased  from 
the  Government  at  a  nominal  cost  and  thev  embodv  accuracv, 
abundance  of  information,  in  detail  and  on  a  large  scale,  not  pos- 
sessed by  any  other  map.     To  several  State  departments,  such  as 
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the  State  Eii*riueer*s,  the  Highway  Commission,  the  Coiiscrvatiou 
Commission,  the  Public  Service  Commission  and  the  Health  De- 
partment, these  maps  have  been  of  particular  value.  To  numy 
municipal  governments  and  various  corporations  and  individuals 
they  have  bt*en  e(jually  valuable. 

It  is  unfortunate  that  in  ll)Or>  the  Legislature  failed  to  make  ap>- 
proi)riati(m  for  this  coiiperative  work.  Prior  to  that  time  it  was 
customarv  for  the  State  to  s<*t  aside  $*50,0(M)  annuallv,  the  Federal 
Government  duplicating  the  amount.  Since  1005  the  State  has 
voted  onlv  $10,(K)0  each  vear  and  similar  work  in  other  states  has 
limited  the  Government's  resources  to  a  like  amount,  etTorts  to 
have  it  increased  to  meet  a  pr()po?e<l  increase  on  the  part  of  the 
State  having  failed.  At  the  present  reduced  sjkxhI  it  will  require 
some  seven  years  to  complete  the  work  in  this  state.  It  is  very 
important  that  this  survey  be  iinishe<l  as  scnm  as  possible  and 
therefore  I  recommende<l  that  the  usual  $10,000  be  appropriatCMl 
for  its  ccmtinuation. 

Ilj/drorjraph  ic  Surrejj. 

As  a  part  of  the  cor)perative  survey  in  this  state  there  has  been 
in  progress  since  1000  a  series  of  sti*eam  gagings.  Work  of  this 
character  is  also  important.  Without  it  tlie  canal  and  its  water 
supply  c(Mild  not  have  been  properly  designeil.  As  the  data  avail- 
al)le  from  the  co<»perative  survey  did  not  supply  all  the  informa- 
tion needed  for  the  l^artre  canal,  it  was  necessarv  to  establish  a 
bureau  of  hvdraulics  in  connection  with  the  new  waterwav,  the 
streams  in  the  vicinity  of  the  canal  being  thus  esj)ecially  provided 
for. 

The  record  of  stream  gaijiuir  in  this  state  have  now  extended 
over  a  sufHcicnt  number  of  vears  to  make  them  of  considerable 
value,  and  the  longer  their  duraticm  the  greater  will  be  their 
value.  Xot  onlv  for  dcsifiniing  a  canal  are  these  records  needed 
but  thev  are  essential  for  anv  hvdraulic  work  which  has  to  do  with 
the  utilization  of  streams  for  pow^r  or  storage,  and  thus  they 
beeome  useful  to  several  State  departments,  to  mimicipalities  and 
to  the  public  at  large.  The  conserv^ation  of  natural  resources  has 
become  a  popular  desideratum.  Water  powder  is  one  of  our  great- 
est natural  resources,  but  its  proper  conservation  cannot  he  accom- 
plished without  the  reliable  knowledge  obtained  from  the  gagings 
of  streams. 
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It  is  customary  to  include  iu  the  records  of  stream  gaging  pub- 
lished in  the  State  Engineer's  aiiniuil  report  the  data  accuniuhittHi 
by  the  cooperative  survey,  the  I^arge  caual  hydraulic  bureau,  the 
Conservation  Commission,  the  Board  of  Water  Supply  of  New 
York  city  and  various  private  companies  and  individuals,  thus 
bringing  together  in  one  volume  nearly  all  the  gagings  taken  in 
the  state. 

I  recommend  that  the  usual  appropriation  of  $l,r)0()  be  made  to 
carry  on  this  important  work. 

SUKVEYS    FOR    StATE    DeVARTMENTS    AND    COMMISSIONS. 

In  each  of  my  reports  for  the  past  two  years  1  have  callt*d  your 
attention  to  a  condition  with  respect  to  making  surveys  for  other 
State  departments  which  needed  reme<lying,  and  during  the  ses- 
sion of  1912  provision  was  made  which  has  relieved  the  difficulty 
and  is  working  out  to  the  advantage  of  all  concerned. 

It  has  been  a  policy  of  long  standing  for  the  State  Engineer  to 
make  sun'eys,  estimates,  plans  and  investigations  of  an  engineer- 
ing character  for  such  State  departments  and  commissions  as  havo 
not  engineering  corps  of  their  own.  Erom  the  nature  of  the  work 
it  is  l<^cal  and  proper  that  such  service  should  be  rendered  by 
the  State  Engineer,  and  the  result  of  such  practice  is  a  uniformity 
and  completeness  not  otherwise  obtainable.  ^Icn^eover,  it  has  been 
sho^vn  by  instances  in  which  bids  have  been  submitted  l)v  private 
companies  for  performing  the  work  that  the  State  Engineer*  be- 
cause of  his  organized  force,  can  do  it  at  much  less  (*ost. 

However,  there  has  been  one  very  objectionable  feature.  Gen- 
erally the  department  or  commission  requesting  the  survey  has  not 
had  funds  available  until  after  the  completion  of  the  work  and  it 
has  been  necessary  for  the  Division  Engineer  to  advance  the 
money,  thus  making  himself  personally  responsible  for  the  ex- 
pense incurred.  In  some  cases  more  than  a  year  has  elapsed 
before  he  has  been  reimbursed.  This  condition  has  causc^d  delays 
and  even  hardships. 

In  order  that  maps  prepared  as  a  result  of  sun'eys  shall  be  uni- 
form in  character,  it  is  my  opinion  that  all  surveys  em])racing 
property  to  be  acquired  by  the  State  should  be  made  l)y  the  State 
Engineer  and  Surveyor,  and  that  all  field  books  and  copies  of  such 
maps  should  be  on  file  in  the  office  of  the  State  Engineer.     Further- 
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more,  there  sliould  be  placed  on  file  in  the  office  of  the  State  Engin- 
eer, for  reference  in  connection  with  the  making  of  surveys  in 
various  parts  of  the  state,  copies  of  all  maps  embracing  lands 
owne<l  by  the  State,  and  these  should  be  so  indexed  as  to  be  readily 
found. 

The  Legislature  provided  $5,000  for  these  department  surveys 
and  the  work  of  the  past  year  has  been  done  without  interrup- 
tions or  financial  complications.  I  recommend  that  an  appropria- 
tion of  $4,000  be  made  for  the  ensuing  year. 

Fike-Proof  Depositokies  for  State  Records. 
Again,  I  desire  to  call  your  attention  to  the  necessity  of  pro- 
viding suitable  fire  protection  for  the  valuable  records  in  the 
State  Engineer's  Department,  which  no  amount  of  money  can  re- 
place, if  once  destroyed.  For  se\'eral  years  this  subject  has  been 
brought  to  your  attention,  but  only  once  to  any  avail.  In  1910 
funds  were  appropriated  which  placed  fire-proof  cases  in  the 
Division  Engineer's  office  at  Syracuse,  but  the  Division  Engineers' 
offices  at  Albany  and  Rochester  and  especially  the  State  Engineer's 
office  in  the  State  Hall  at  Albany  are  still  to  be  provided  for. 
Since  I  mentioned  this  matter  in  my  report  last  year,  two  small 
fires  have  occurred  in  the  State  Hall,  the  building  containing  the 
State  Engineer's  and  the  Eastern  Division  Engineer's  offices.  For- 
tunately no  serious  damage  was  done,  but  that  fact  promises  no 
security  for  the  future.  Xo  private  corporation  with  records  as 
valuable  as  those  in  this  department  would  take  such  chances  as 
the  State  is  continually  taking.  Certain  contemplated  work  of 
refiling  some  the  records,  for  which  an  appropriation  has  hereto- 
fore been  provided,  has  not  been  undertaken,  since  no  suitable 
cases  have  been  provided.  The  possible  rehousing  of  the  State 
Engineer's  Department,  which  has  been  under  consideration  for 
some  time  and  of  which  I  shall  speak  presently,  should  not  prevent 
immediate  action,  since  cases  that  will  serve  for  both  temporary 
and  permanent  use  may  be  obtained.  I  recommend  the  appropria- 
tion of  $5,000  for  installing  this  fire-proof  equipment. 

BuixDiNG  FOR  Department. 
For  the  past  ten  years  the  greater  part  of  the  engineering  force 
of  the  State  Engineer's  Department  in  Albany  has  been  quartered 
in  offices  located  in  business  blocks  in  various  parts  of  the  city,  the 
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State  Engineer's  personal  office,  the  Eastern  Division  Engineer's 
office  and  two  small  bureaus  being  all  that  the  State  Hall,  the  old 
home  of  the  department,  could  accommodate.  At  the  present  time 
three  outside  offices  are  thus  being  rented  by  this  department. 

In  addition  to  the  inconvenience  and  delays  incident  upon  such 
scattered  offices,  the  State  is  paying  for  rent  a  considerable  sum  of 
money  which,  to  my  mind,  might  better  be  invested  in  a  permanent 
State-owned  building.     This  condition,  I  believe,  applies  not  only 
to  the  State  Engineer's  Department  but  to  many  other  State  de- 
partments. 

The  possible  saving  which  would  result  from  the  erection  of  a 
State-owned  building  I  believe  warrants  the  most  careful  consid- 
eration as  to  the  advisability  of  the  State  erecting  an  administra- 
tion building  with  sufficient  quarters  to  accommodate  all  State  de- 
partments. I  understand  that  the  State  already  owns  property  in 
the  city  of  Albany  which  can  readily  be  adapted  to  the  needs  of 
some  of  the  State  departments  renting  offices  in  the  city  and  I 
recommend  that  this  matter  be  given  consideration  by  the  Legisla- 
ture. 

If  it  shall  be  determined  to  provide  an  administration  build- 
ing, ample  provision  should  be  made  for  fire-proof  depositories  in 
which  to  place  the  valuable  records  of  the  many  State  departments. 

Bill  Drafting. 

At  the  extraordinary  session  of  the  Legislature  recently  ad- 
journed there  was  passed  a  law  providing  for  a  bill  drafting  com- 
mission. This,  to  my  mind,  is  a  most  important  adjunct  to  the 
State  Legislature.  Considerable  delay  and  inconvenience  has  been 
experienced  at  various  times  in  the  past,  due  to  laws  having  been 
enacted  which  were  not  drawn  so  as  to  conform  with  the  provisions 
of  the  State  Constitution,  the  Consolidated  Laws  and,  particularly, 
the  Finance  Law  of  the  State.  I  believe  that  all  bills  introduced 
in  tihe  Legislature  providing  for  an  appropriation  for  public  im- 
provement, should,  unless  they  pertain  particularly  to  some  de- 
partment, definitely  state  that  the  surveys  and  plans  for  the  work 
contemplated  shall  be  prepared  by  the  State  Engineer  and  Sur- 
veyor and,  furthermore,  that  provision  should  be  made  for  paying 
for  such  expense  incurred  by  the  State  Engineer  from  the  appro- 
priation so  made. 
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In  this  connection  another  matter  of  iniiK>rtan(e  is  the  insutti- 
eiency  of  certain  appropriations  to  carry  into  etlect  the  intent  of 
the  law  making  the  appropriation.  In  order  to  obviate  such  a 
condition,  all  bills  introduct*<l  directing  the  perf<u'mance  of  work 
or  the  appropriation  of  lands  bv  the  State  EngintHT  should  be  sub- 
mitted to  the  State  Engin(»t*r,  in  order  that  a  report  may  be  sul>- 
mitttxl  as  to  the  probable  amount  of  monicMs  neeiled  for  the  purpose 
contemplated. 

State  IIkuiway  Commission. 

At  the  time  of  my  last  annual  rejwrt  tlu*  State  Enginet*r  was 
by  law  a  member  of  the  Stiite  Highway  Commission.  In  that 
report  I  expresscnl  by  views  on  the  inadvisal)ility  of  the  Commis- 
sion as  then  compos(*d  and  sngg(^ste<l  the  advantage  to  bo  attained 
by  placing  the  work  under  a  single  responsible  head.  Since  then 
l(*irislative  changes  have  been  made  which  vest  the  (Mnitrol  of  State 
hiuhwav  work  in  one  Commissioner  of  Hiirhwavs. 

Appendki)  IJei'okts. 
To  show  in  greater  detail  the  work  of  the  year,  reports  of  engi- 
neers in  charge  of  the  various  pitH*es  of  work  are  added  as  appen- 
dices to  my  report. 

Enfi'nu'cring  Expen-'^cs:  Contract  IVort. 
The  first  of  these  consists  of  Tables  giving  summaries  of  the 
Engineering  expenses  of  the  Department  for  the  tiscal  year,  the 
<letails  of  which  are  contained  in  the  reports  of  tlie  three  Division 
En<iine(*rs  and  the  Terminal  Enirineer.  Xext  follow  tables  of 
contracts  that  have  been  completed  during  the  fiscal  year  and 
then  others  of  the  contracts  that  are  in  force  at  its  close. 

DivLs'ion  lie  ports. 
The  Division  Engineers  in  charge  of  the  three  divisions  into 
which  the  State  is  divided  have  each  made  a  report  of  all  of  the 
wrrk  perfonntd  under  their  res})cciive  supervisions.  For  Barge 
canal  construction  each  division  has  Won  divided  into  residences, 
which  are  in  charge  of  Resident  Engineers.  The  re^wrts  of  the 
Kesident  Engineers  to  the  Division  Engineers  furnish  the  ac- 
counts of  w^hat  has  been  done  durinc:  the  vcar  towards  the  actual 
construction  of  the  canal. 
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Barge  Canal  Tenninah. 
The  report  of  the  Terminal  Engineer,  under  whose  supervision 
all  the  work  of  building  canal  terminals  is  being  done,  gives  in 
detail  what  has  been  accomplished  in  planning  and  constructing 
those  necessarv  adjuncts  to  the  State  canal  svstcni. 

CM  t. 

Testing  Laboratory  for  State  Works. 

The  account  of  what  has  been  done  in  the  Testing  Laboratcn-y 
is  containeil  in  a  report  of  the  Kesidciit  Engineer  in  charge  of 
these  tests. 

This  laboratory  is  one  of  the  bureaus  of  long  standing  in  the 
State  Engineer's  Department.  It  is  kept  continually  up  to  date 
and  ranks  among  the  first  of  testing  laboratories  in  the  land.  The 
larger  part  of  its  work  consists  in  cement  testing,  but  sand  testing 
and  various  special  investigations  and  tests  are  also  carried  on. 
Also,  the  Resident  Engineer  in  charge  makes  frequent  inspections 
of  concrete  structures  in  course  of  erecti(m,  being  called  upon 
especially  to  determine  the  causes  of  defe<*t8  that  sometimes  appear 
and  to  give  expert  advice  as  to  how  they  should  be  renuMlied.  An 
important  branch  of  the  laboratory  work  is  the  inspection  and 
sampling  of  cement  at  the  several  mills  which  supply  the  con- 
tractors. The  large  quantities  of  cement  used  in  Barge  canal  con- 
struction brought  about  this  custom. 

In  addition  to  making  tests  for  the  State  Engineer's  Department 
this  laboratory  also  performs  similar  work  for  the  State  Architect 
and  tests  the  cement  used  in  State  highway  work.  When  the 
highway  improvement  was  transferred  from  the  State  Engineer  s 
Department,  certain  of  the  testing  apparatus  was  removed  from 
the  laboratory,  but  the  testing  of  cement  is  still  retained,  though 
performed  at  the  expense  of  the  Highway  Commission. 

Land  Bureau, 

The  report  of  the  clerk  in  charge  of  the  Land  Bureau  of  the 
State  Engineer's  Department  is  also  appended. 

This  is  the  bureau  which  has  charge  of  the  sale  of  State  lands 
and  of  the  custody  of  ancient  maps  and  records.  There  are  many 
ancient  records  of  great  value,  as  well  as  some  modern  ones,  on 
file  in  this  bureau.  Occasionally  it  is  possible  to  add  other  valua- 
ble material  to  this  collection  and  whenever  this  can  be  done  with- 
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out  cost  to  the  State,  it  has  beeu  done.  This  bureau  is  maintained 
by  the  State  Engineer  in  connection  with  hi»  membership  as  one 
of  the  Commissioners  of  the  Land  Office.  The  Commissioners  gen- 
erally refer  matters  pertaining  to  the  examination  of  maps  to 
the  State  Engineer  and  for  this  purpose  a  small  fund  is  needed. 
Accordingly,  I  recommend  the  appropriati(m  of  $1,000. 

Many  of  tlie  ancient  maps  and  records  are  so  old  and  are  re- 
ferred to  so  often  that  they  are  fast  being  destroyed.  They  are  too 
valuable  to  be  thus  lost,  and,  ac<*ordingly,  I  recommend  the  appro- 
priation of  $1,000  for  pu>blishing  copies  of  some  of  them,  which 
will  both  save  the  originals  and  permit  a  wider  use  of  the  in- 
formation they  contain. 

Bureau  of  Hydraulics. 

The  report  of  the  engineer  in  charge  of  the  Bureau  of  Hydrau- 
lics is  added  as  an  appendix,  but  is  printed  in  a  supplement  vol- 
ume. This  custom  is  again  followed,  because  it  permits  an  earlier 
publication  of  the  State  Engineer  s  personal  report  and  all  the 
other  appendices.  If  this  separation  were  not  made,  the  time  re- 
quired in  compiling,  computing  and  pinblishing  the  hydraulic 
tables  would  delay  the  whole  report. 

There  has  been  a  bureau  of  hydraulics  in  the  Barge  canal  office 
since  1906.  In  addition  to  the  gaging  of  the  flow  of  streams  — 
the  work  which  furnishes  the  chief  subject  of  the  annual -report  of 
the  bureau  —  the  duties  of  the  bureau  include  the  investigations 
and  reports  on  special  hydraulic  problems  in  connection  with 
Barge  canal  construction  and  the  preparation  of  defense  for  the 
State  in  hydraulic  and  similar  cases  before  the  State  Board  of 
Claims. 

The  records  'which  comprise  the  hydraulic  report  are  of  great 
value  for  reference  and  for  all  works  involving  the  streams  of  the 
State.  To  make  the  volume  as  complete  as  possible  the  records  of 
gagings  taken  by  the  hydraulic  bureau  are  supplemented .  by 
those  taken  cooperatively  by  the  State  and  the  United  States 
Geological  Survey,  by  those  furnished  through  the  courtesy  of  the 
State  Conservation  Commission  and  the  Board  of  Water  Supply 
of  the  Citv  of  Xew  York- and  bv  others  obtained  fromvarious  cor- 
porations  and  individuals. 
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Other  Reports. 

Three  other  reports  will  be  found  among  the  appendices. 

One  describes  the  work  of  repairing  and  restoring  certain  mon- 
lunents  on  the  New  York-New  Jersey  boundary  lina 

Another  is  made  by  the  Director  of  the  United  States  Geological 
Survey  and  tells  of  the  progress  made  during  the  year  in  the  co- 
operative topographic  survey  of  the  State. 

In  the  State  Engineer's  annual  report  of  1905  there  was  re- 
printed a  Government  bulletin  which  gave  the  results  of  spirit 
leveling  in  New  York  State  under  the  Geological  Survey  from 
1896  to  1905.  A  similar  bulletin,  covering  the  work  from  1905 
to  1911,  has  recently  been  published.  By  permission  of  the 
Director  this  later  work  is  reprinted  in  the  present  volume. 
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Acknowledgment  should  be  made  to  the  engineers  under  my 
charge,  especially  to  my  Deputies  and  Division  Engineers,  for 
^  faithfulness  in  assisting  me  to  carry  on  the  work  of  the  Depart- 

ment. 

During  the  year  Mr.  Arnold  G.  Chapman  has  served  as  Deputy 
State  Engineer,  while  the  Barge  canal  has  been  in  charge  of  Mr. 
Alexander  E.  Kastl,  and  the  terminal  work  under  the  supervision 
of  Mr.  John  A.  O'Connor.  Mr.  Dwight  B.  T^Du  has  been  at  the 
head  of  the  Eastern  Division ;  Mr.  Edwin  Styring  of  the  Middle 
Division,  and 'Mr.  Edward  J.  Govern  of  the  Western  Division. 

Respectfully  submitted, 
J.  A.  BENSEL, 

State  Engineer  and  Surveyor. 
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169] 


72 
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Special  Work. 


WORK. 


Building  dikoH,  DelAware  river,  at 
Port  Jer vis 

Coiuit ruction  of  dookH  at  port  of 
New  York    

Improvement  of  Mohawk  river  and 
Wpht  Canada  creek 

Dominiok  street  bridge.  Home. 
Improvement  of  Weinli-lot-k  build- 
ing, Syracum*   .    .  

Repairs  to  Wilhird  dock    . 

Main  utrwt  briiiKe,  Boonville 

Lyon.*  Fallf*  bridne.  I.yon.n  Falls. . . . 
RepairH  to  Ownsco  outlet 

Chadakoin  river  improvement 

ChemuHK  river  improvement 

C'lni^teo  river  improvement 

Kllicott  creek  improvement 

Ber^holtz  creek  improvement 


Act. 


Total 


537 

VA2 
245 


524 
72H 

510 
»i54 

732 
750 
H24 
729 


Divimon. 


Chap.      Year. 


1012 

1912 
1911 
1913 


,   Kadtern 

'   Kafltern. 
Eastern . 


H77         1912         Middle. 


1910 
1913 
1912 
1912 
1913 

1913 
1913 
1913 
1913 
1913 


Middle. 

Mid.Me. 
MicMle. 
Mi.l.lle. 
Middle 


WeHt4'rn . 

Wentern. 
We«t4Tn . 
WcHtern 
Western . 


Amount. 


$91K  81 

5fiO  10 
3.023  m 

$1,419  36  I 


(K) 

00 

2H 

21 

«54 

32 

1 

.  m.'} 

W 

432 

(V4 

$1 

.909 

\H 

52tl 

23 

1 

.t)22 

30 

1 

.  in3 

M 

393 

49 

Total. 


$4.5)2  77 


4.200  11 


5.r»17  75 


$14,320  ti3 
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WORK. 


Act. 


Chap.       Year. 


Canal  surveva ' 

Survey.s,  field  notes  and  manuscript 
maps 

State  Board  of  Claim.s  surveys.  .  . 

Examination    of    monuments    and 

maps j 

Construction    of    lock.    Shinnecockj 

and  Peconic  canal , 

Dredging  Peconic  river 

Glenvillc  —  Rotterdam  crossing.  ,  . , 


Topographic  survey. 
Hydrographic  survey 


Stat«  Board  of  Claim.s  surveys. 
Black  river  survey 


I 


Chemung  canal  survey 

Surveys,  field  notes  and  manuscript 
maps 

Stat"*  Board  of  Claims  surveys 

Surveys,  field  notes  and  manuscript 
maps 

Total 


220 

•  511 

290 

513 

'  SU 

I  547 

513 

791 
430 
714 
'  547 
.  791 
f  .>17 
1  791 

'  811 
;  547 

;  190 

;  703 

220 

I  511 

\  290 

811 
/  51 1 
I  2*K) 


1913 
1912 
1913  I 

1910  I 
1911 

1912  ; 

1910 

1913 
1913 
1913 
1912 

1913  I 
1912 
1913  ; 

1911  I 
1912 

1911  ' 
1913 
1913 
1912 
1913  j 

1911 

1912  1 

1913  J 


Diviition. 


Eiwtern 
Ea-iiern 

Eastern 

Eastern 

Eastern 
F^a.'Jtern 
E».stern 


Amount. 


$19.05<>  rtl 
5.202  27 

1.275  30 

1,0.')2  62 

1,(W4  iU 
730  20 
387  40 


Total. 


Eastern .... 

9.194 

.').'» 

Ea.stern .... 

1,701 

.'>9 

$39,755  30 

Middle 

$2.3(W) 

25 

Middle 

410 

30 

Middle 

4.4.52 

11 

Middle 

2.389 

62 

9.012  28 

Western .... 

$3,127 

14 

Western .... 

6,720 

(V4 

9.847  78 

$59,215  36 
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WORK. 


Head  office  account 

Eastern  division  account 

Southern  division  account 

I 
Middle  division  account 

Western  division  account 


I 


Act. 

1 

1 

Divbion. 

1 

i 

Amount. 

Total. 

Chip. 

Year. 

1  746 

1911  \ 
1913/ 
1911  [ 
1913  f 
1911  I 
1913  1 
1911  , 
1913) 
1911  ; 
1913  I 

I 

S33,323  69 
39.905  42 
30.238  14 
39,660  99 
22.457  31 

[  244 
j746 
\244 
j  746 
:244 
[746 
244 
/746 
\  244 



Eastern 

Southern .  . . 

Middle 

Western 

$165,585  55 

Summary  of  Engineering  Expenses  for  the  Fiscal  Year  Ended  Sep^ 

tember  30,  1913. 


DI\TSION. 

Ordinary 

repufi  to 

eanals. 

CoDstruetioD 

of 
Barge  eanal. 

Bureau 

of 
bridges. 

Special 
work. 

Special 
surveys. 

Construc- 
tion of 
Barge  canal 
terminals. 

Total. 

EsstemandheadofBoe 
Middle 

112,000  00 
9,000  00 
9.078  06 

1626.224  98 
347.725  26 
272,556  22 

IS2t  17 

W.502  77 
4.200  11 
5.617  75 

S39.755  30 
9.612  2S 
9,847  78 

S73.220  11 
39.660  99 
22.457  31 
30.238  14 

$756,536  33 
410  198  64 

WestCTn 

319  .W7  12 

Southern 

30.238  14 

Totals 

$30,078  06 

$1,246.506  46 

Iii24  17  114.320  63 

159.215  36 

S165.585  55 

$1,516,530  23 
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Roster  of  Employees  in  Office  of  State  Engineer 

and  Surveyor. 


John  A.  Bensel,  State  Engineer. 

Arnold  6.  Chapman,  Deputy  State  Engineer. 

R.  V.  Somerville,  Chief  Clerk. 


Grai>ei)  Employkks. 


B.  J.  McAllister,  Private  Secretary, 
M.  Peckham,  Jr.,  Land  Cleric. 
J.  M.  Smelzer,  Filing  Clerk: 
Mabel  Weinholz,  Stenographer. 
Harriett  L.  Davis,  Stenographer. 
Bertha  Kirchner,  Stenographer. 
Henry  MacFarlane,  Laborer. 
P.  H.  White,  Night  Watchman. 
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EASTERN  DIVISION. 


State  of  ^Xew  York, 
Department  of  State  Engineer  and  Surveyor, 

Eastern  Division. 

Albany,  October  1,  1913. 
Hon.  J.  A.  Bensel,  State  Engineer  and  Surveyor,  Albany,  N.  Y.: 

Sir. —  I  have  the  honor  to  submit  to  von  herewith  my  annual 
report  as  Division  Engineer  of  the  Department  of  the  State  Engi- 
neer and  Surveyor,  for  the  fiscal  year  ended  September  30,  1913. 

The  principal  duties  performed  by  myself  and  the  engineering 
force  on  this  division  have  been  in  connection  with  Barge  canal 
construction,  but  in  addition  tlie  amount  of  special  work,  other 
than  Barge  canal,  has  greatly  increased  during  the  past  year.  I 
refer  to  the  preparation  of  plans  and  the  superintending  of  con- 
struction on  work  authorized  by  special  acts  of  the  Legislature; 
also  the  preparation  of  estimates  for  the  construction  of  canals  in 
varioiis  parts  of  the  State,  as  authorized  by  acts  passed  by  the 
Legislature;  the  making  of  surveys  of  State  properties  coming 
under  the  jurisdiction  of  the  various  State  departments;  the 
preparation  of  maps  and  reports  in  reference  to  alleged  encroach- 
ments on  State  property,  which  come  before  the  Land  Board ;  the 
preparation  of  maps  and  the  rendering  of  assistance  to  the 
Attorney-General  in  cases  before  the  Board  of  Claims  in  con- 
nection  with  leakage,  etc.,  from  the  existing  canals;  and  the 
mapping  of  canal  lands.  These  various  subdivisions,  which  go 
to  form  the  work  coming  under  my  supervision  during  the  past 
year,  will  be  referred  to  more  in  detail  in  the  body  of  this  report 

Construction  of  Bauge  Canal. 

(Chapter  147»  Laws  of  1903,  and  amendatory  laws.) 

The  Eastern  Division  includes  the  entire  length  of  the  Cham- 
plain  canal,  extending  from  Waterford  to  Whitehall,  and  that 
portion  of  the  Erie  canal  extending  from  Troy  to  the  Herkimer- 
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Oneida  county  line,  which  is  about  four  miles  east  of  Utica.  The 
total  mileage  of  canaU  including  lx)th  Champlain  and  Erie  lying 
within  the  limits  of  this  division,  is  about  100  miles. 

It  is  estimated  that  $3r>,()0(),<)00  will  have  Iwen  spent  when  the 
190  miles  of  canal  on  this  division  is  iinally  completed.  This 
amount  does  not  include  the  cost  of  engineering,  land  damages  or 
judgments  rendered  against  the  State  for  breach  of  contract,  etc. 
The  total  percentage  of  the  work  completed  on  the  Eastern 
Division  up  to  Octol)er  1,  lJ)lIi,  is  70  per  cent  and  the  total  mile- 
age of  prism  completed  is  123  miles. 

On  the  Champlain  canal  the  structures  are  completed,  with  the 
exception  of  dam  }\o,  1  and  a  small  portion  of  lock  Xo.  1.  About 
51  miles  of  prism  are  completed,  but  only  11  miles  are  in  actual 
use,  being  that  portion  between  Whitehall  and  Fort  Ann.  It  is 
expected  that  by  ^lay  15,  11)14,  the  existing  Champlain  canal  will 
be  entirely  abandoned  from  Wliitcball  to  Northumberland,  a  dis- 
tance of  about  34  miles,  and  that  traffic  will  pass  through  the 
Barge  canal.  The  present  status  of  the  work  on  the  remainder  of 
the  ("hamplain  canal  would  indicate  that  in  11115  boats  will  pass 
through  the  completed  Champlain  canal  from  Whitehall  to 
Waterford,  its  entire  length. 

On  the  Erie  canal  all  of  the  structures  are  completed,  with  the 
exception  of  dam  Xo.  4  and  lock  Xo.  S  at  Scotia,  and  the  con- 
tracts for  the  remodelling  of  possibly  eight  bridges  to  satisfy 
Barge  canal  conditions.  About  72  miles  of  prism  are  completed, 
but  only  4  miles  are  now  in  actual  use,  which  is  that  portion  of 
the  canal  between  dam  Xo.  3  at  Vischer's  Ferrv  and  Rexford 
Flats.  Due  to  an  injunction  obtained  by  the  Half  ^loon  Bridge 
Company,  the  State  has  been  restrained  from  making  the  closures 
in  the  Crescent  dam.  As  soon  as  this  injunction  is  vacated,  the 
closures  can  be  made  in  the  dam  and  navigation  from  dam  Xo.  3 
at  Vischer's  Ferrv  to  the  Hudson  river  at  Waterford  can  be 
maintained  in  the  completed  Barge  canal. 

While  it  is  the  object  to  have  the  work  on  the  Eastern  J^ivision 
of  the  Erie  canal  completed  to  such  an  extent  that  it  will  be  pos- 
sible to  operate  the  same  for  its  entire  length  at  the  beginning  of 
the  season  of  1015,  at  the  present  time  there  are  three  possible 
features  of  the  construction  work  that  may  one  or  all  develop  a 
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condition  that  will  render  it  impossible  to  complete  the  entire 
Eric  canal  on  this  division  hv  the  vear  IJUT),  and  thev  are: 
Making  the  dosnres  in  the  (^rescent  dam;  completing  the  canal 
between  ^lindenville  and  Little  Falls,  and  completing  the  work 
in  the  vicinitv  of  the  Xew  York  Central  ^  Hudson  Kiver  railroad 
crossing  nt  Sterling  creek,  which  is  about  7  miles  east  of  Utica. 

The  work  of  completing  the  construction  at  the  Crescent  dam 
and  at  Sterling  creek  hinge  upon  questions  of  law  and  this  de- 
partment is  powerless  to  act  in  any  way  that  will  hasten  the  de- 
termination of  the  legal  questions  pertaining  to  them. 

In  the  matter  of  completing  the  construction  between  ^linden- 
ville  and  Little  Falls  the  questions  involved  are  the  maintenance 
of  navigati<m  on  the  exij-ting  canal  and  the  cancellation  of  a 
Barge  canal  ctmtract.  While  the  policy  has  now  been  outlined  and 
work  is  progressing  on  the  plans  for  the  new  contract,  it  is  doubt- 
ful if  sufficient  time  remains  to  actual! v  award  the  contract  and 
complete  the  work  by  the  spring  of  lOl."). 

Aside  from  the  cases  mentioned  above,  the  present  condition  of 
the  remainder  of  the  work  now  under  contract  would  tend  to  in- 
dicate its  final  completion  by  the  spring  of  1915. 

While  the  maintenance  and  operation  of  the  c(mipleted  canal 
may  not  properly  be  ccjiisidered  to  come  within  the  scope  of  this 
department,  the  experience  of  the  past  year  along  the  ^Mohawk 
river  has  brought  to  my  attention  several  conditions  that  are  so 
vitally  important  to  the  successful  operatic^n  of  the  canals  that  I 
consider  the  mentioning  of  them  permissible  at  this  time. 

In  dredging  the  channel  along  the  ^lohawk  river  where  light 
material  is  encountered,  it  has  been  practically  impossible  to 
maintain  the  retjuired  depth,  because  of  the  silting  action  which 
has  taken  place.  In  my  opinion  the  only  way  in  which  this  very 
objectionable  feature  is  to  be  overcome  is  in  protecting  the  banks 
hy  depositing  coarse  material  along  the  slopes  and  by  clianging  the 
section  to  which  the  prism  is  now  being  excavated,  that  is,  to 
eliminate  the  steep  slopes  from  the  out.side  limits  of  the  bottom 
of  the  prism  to  the  existing  river  bed  and  substitute  a  very  flat 
slope  on  either  side  and  extend  this  slope  to  the  river  bank  in  a 
manner  that  will  approximately  parallel  the  contour  of  the 
orrginal  river  bed.     This  will  increase  the  (puintity  of  excavation, 
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but  it  will  prevent  the  erosion  of  the  unexcavated  shoulder  by  the 
river  and  the  depositing  of  the  material  in  the  completed  ehannel 
farther  downstream  where  it  will  l)e  a  hindrance  to  navigation. 
Eventually,  I  believe,  this  material  must  l>e  removed,  for  I  am 
convinced  that  the  ultimate  section  of  the  canalized  rivers  will  be 
as  indicated  al)ove,  whether  thev  are  so  excavated  dnrinir  the 
actual  construction  or  left  to  tlie  action  of  the  river  itself. 

The  question  of  such  material  as  gravel  and  large  stones  being 
carried  by  the  current  and  deposited  in  a  position  that  seriously 
interferes  with  the  operation  of  the  lock-gates  or  the  gates  and  up- 
rights of  the  movable  dams  must  also  l>o  c^onsidered  and,  in  order 
to  insure  a  successful  operation  of  these  structures,  certain  changes 
should  be  made  in  the  type  of  construction  that  will  reduce  the 
depositing  of  material  to  a  minimum. 

In  connection  with  the  operation  of  the  l<K*k-gate8,  it  may 
happen  that  a  stone  of  comparatively  small  dimensions  is  de- 
posited by  the  action  of  the  current  on  the  miter-sill  and  near  the 
quoin  and  an  attempt  is  made  to  close  the  gate,  with  the  result 
that  the  gate  is  forced  off  the  pivot,  with  perhaps  other  damage 
to  the  gate  and  quoin.  I  believe  the  liability  of  injury  to  the 
gates  in  this  manner  may  be  overcome  by  constructing  a  sump  of 
sufficient  dimensions  in  front  of  the  miter-sill,  in  which  material 
carried  by  the  current  would  l)e  deposited  instead  of  on  the  miter- 
sill. 

In  operating  the  movable  dams  great  difKculty  has  been  ex- 
perienced in  properly  seating  the  uprights  against  the  shoes,  be- 
cause of  the  presence  of  gravel,  etc.,  which  has  been  deposited  on 
the  sill.  It  can  readily  be  seen  that  serious  damage  would  result 
to  the  structure  due  to  the  fact  that  it  was  impossible  to  seat  the 
uprights.  I  would  reconrmend  the  construction  of  a  small  dam, 
possibly  five  feet  high,  along  the  sill  and  the  location  of  the  shoes 
on  the  crest  of  this  dam.  This  would  require  shorter  uprights 
and  a  change  in  the  design  of  the  gates,  but  it  would  render  it  im- 
possible for  material  to  lodge  against  the  shoes,  for  at  any  season 
of  the  year  when  it  would  be  necessary  to  raise  or  lower  the  up- 
rights a  sufficient  amount  of  water  would  be  passing  over  the  crest 
of  the  dam  to  prevent  any  material  accumulating  against  the 
shoes. 
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In  providing  for  the  operation  and  protection  of  the  gates  of 
the  movable  dams,  one  other  feature  presents  itself,  when  con- 
sidering the  question  from  the  standpoint  of  successfully  operating 
the  canals,  namely,  some  provision  in  each  of  the  pools  that  will 
allow  boats  to  l)e  safely  harl)ored  during  periods  of  high  water 
and  thus  reduce  as  far  as  possible  the  danger  of  having  boats 
swept  by  the  current  against  the  substructure  of  the  movable  dams, 
causing  damage  not  only  to  the  structure  but  to  the  l>oat«.  T 
would  recommend  that  in  each  piH)l  a  slip  Iw  excavated  of  suffi- 
cient dimensions  and  in  a  locati<m  that  would  provide  a  shelter  for 
all  craft  that  may  Ikj  navigating  the  pool  at  a  period  of  high 
water,  where  the  l)oat8  mav  be  moored  until  such  time  as  the 
canal  can  be  navigated  without  undue  danger. 

Special  Appropriations. 
Pier  at  Quarantine.  Station. 

(Chnptrr  547,  Laws  of  1012.) 

Upon  the  plans  and  specifications  prepared  by  this  department, 
the  Health  ()ffi<*er  of  the  Port  of  New  York  entered  into  a  con- 
tract with  the  Xew  York  Submarine  (Contracting  Co.,  for  the  con- 
struction of  a  pier  at  the  Quarantine  Station.  The  work  has  been 
completed  under  the  direction  of  engineers  assigned  from  this 
division  and  the  pier  has  l)een  thrown  open  for  use. 

Improvement  of  the  Channel  and  Banks  of  the  Mohairk  liiver  and 

^Vest  Canada  Creek  at  Herkimer. 

(Chapter  i:i2.  I^wh  of  lAll.  and  chapter  24.\  Iaws  of  lOl.l.) 

The  contract  awarded  to  Lathrop,  Shea  &  Ilenwood  Company 
for  constructing  the  dike  as  provided  by  Chapter  132,  Laws  of 
1911,  has  been  completed.  This  dike  acted  as  a  safeguard 
against  the  flood  waters  of  West  Canada  creek.  It  was  believed 
that  greater  protection  could  be  afforded  the  village  of  Herkimer 
by  extending  this  dike  farther  upstream,  and  by  the  provisions  of 
Chapter  245  of  the  Laws  of  1913  an  additional  appropriation  of 
$60,000  was  made  by  the  Legislature  for  this  purpose.  Plans  and 
specifications  were  prepared  by  this  department.  The  contract 
has  been  awarded  to  the  State  Highway  Construction  Co.  and  the 
work  of  extending  the  dike  constructed  under  the  first  appropria- 
tion is  now  in  progress. 
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Construction  of  a  Flood  Protection  alojiy  the  Delaware  Hirer  at 

Port  Jervi^s, 

(Chapter  r>:{7,  Laws  of  1912.) 

Plans  and  Hpct^ifications  were  prepared  by  this  department 
which  provided  for  the  eoustniotioii  of  a  concrete  retaining  wall 
and  an  earthern  dike  along  the  hank  of  the  Delaware  river  at  Port 
Jervis,  to  protect  the  city  from  floods.  The  contract  for  this  work 
was  awarded  to  John  Cuff  and  the  construction  has  progressed  in 
a  satisfactory  manner  under  the  supervision  of  engineers  assigned 
from  this  division.  The  contract  should  he  entirely  completed  by 
Xovemher  15,  1913. 

Sloop  Lock  at  Troy. 

Vpon  authorization  of  the  Canal  Board  the  Superintendent  of 
Public  Works  was  directed  to  deepen  the  Sl(H)p  lock  and  to  dredge 
out  the  channel  below  the  lo(*k,  the  Board  ordering  the  cost  of  this 
work  to  be  charged  to  the  construction  of  the  Barge  canal.  Plans 
and  specifications  were  prepared  by  this  department  and  the  con- 
tract for  dredging  the  channel  below  the  lock  was  awarded  to  Geo. 
AV.  Beeman,  and  that  for  deepening  tlie  lock  to  T.  !M.  Xavagh. 
Both  of  these  contracts  have  been  completed.  Engineers  from  this 
division  were  assigned  to  this  work,  to  carry  out  the  directions  of 
the  Superintendent  of  Public  Works. 

Improvement  of  Fuhner  Creek. 

(Chapter  701,  Laws  fvf  IDl.S.) 

By  the  provisions  of  this  act  certain  work  is  to  be  undertaken 
to  improve  flood  conditions  along  Fulmer  creek  at  Mohawk. 
Plans  and  specifications  have  been  prepared,  which  provide  for 
the  construction  of  a  concrete  retaining  wall  and  an  earthern  dike. 
This  contract  has  not  as  vet  been  advertised. 

Construction  of  a  Lock  and  Removal  of  Tide  Gates  on  the  Shin- 

necock  and  Peconic  Carud. 

(Chapter  701,  Laws  of  1913.) 

Plans  and  specifications  have  been  prepared  by  this  depai'tment 
for  the  construction  of  a  lock  in  the  Shinnecock  and  Peconic  canal 
at  Good  Ground,  Long  Island,  and  the  removal  of  the  existing 
tide  gates.     This  contract  has  not  as  yet  been  advertised. 
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Dredging  Peconic  Hirer. 

(Chapter  4.'i0.  Laws  of  1013.) 

By  the  provisions  of  this  act  fuiids  are  appropriated  for  dredg- 
ing the  Peconic  river  from  the  town  dock  at  liiverhead.  Long 
Island,  to  deep  water  in  Peconic  bay.  Phins  and  spc(*iti<*ations 
have  been  prepared  covering  this  work,  but  the  contract  has  not 
as  yet  been  advertised. 

Repairs  to  Damaged  Portions  of  the  Barge  Canal  Caused  hy  the 

Floods  of  March,  10 J 3. 

(ChapUr  515,  Laws  of  11)13.) 

The  floods  of  ^farch,  1913,  caused  some  damage  to  tlie  com- 
pleted Barge  canal  on  the  Eastern  Division.  Plans  and  spe(»itica- 
tions  have  been  prepared  for  a  contract  to  repair  damaged  por- 
tions on  the  Champlain  canal.  It  is  expected  that  this  contract 
will  be  awarded  so  as  to  allow  the  contractor  to  begin  work  not 
later  than  Xoveml)er  15,  11)13. 

den  viUc-liotterda m  Crossing, 

(Cl.aptor  714.  Laws  of  1013.) 

This  act  provides  for  remodelling  dam  Xo.  5  at  Kottcrdam,  and 
constructing  the  necessary  approaches,  so  that  the  structure  can 
be  used  for  highway  purposes.  Work  on  the  plans  feu-  this  con- 
tract is  now  in  progress. 

Construction  of  a  Viaduct  over  the  XorniansklU,  Alhang  Counfy. 

((^hapter  2IKj,  Laws  of  1013.) 

This  act  provides  for  the  construction  of  a  highway  from  the 
intersection  of  Van  Vechtcn  road  with  Delaware  avenue  in  the 
city  of  Albany  to  connect  with  the  improved  State  highway  at 
Corning  hill,  a  distance  of  about  one  and  one-half  miles,  together 
with  the  construction  of  a  viaduct  to  carry  this  highway  over  the 
Normanskill  and  the  tracks  of  the  Delaware  and  Hudson  Railroad 
Company,  the  department  of  the  State  Engineer  and  Surveyor 
being  charged  with  the  preparation  of  plans  and  the  awarding  of 
the  contract  for  building  the  viaduct.  The  necessary  surveys 
have  been  made  by  the  Department  of  Highways  and  work  on  tlie 
plans  for  the  viaduct  is  now  in  progress  under  the  sui)en'ision 
of  engineers  from  this  department. 
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Canal  Strveys. 

<('lia|>t<*r  rJO.  LawH  of  Uiill.) 

This  act  provided  fundH  to  Ik?  used  iu  making  the  necessary  sup- 
vevs  and  i^stiniates  to  determine  the  cost  of  canals  of  Barge  canal 
dimensions  in  various  parts  of  tlie  st^ite.  The  work  on  this 
division  included  estimates  on  the  Jamaica  Bay- Flushing  Bay  and 
!Newtown  (Veek- Flushing  Bay  canals,  on  I.ong  Island,  and  the 
(ilens  Falls  feeder  in  Warren  and  Washington  counties.  The 
necessary  surveys  have  l>een  completed  and  work  on  the  estimates 
lias  pn^ressed  to  such  an  extent  that  a  report  can  be  submitted  to 
the  Legislature  early  in  lin4.  A  complete  report,  covering  the 
details  of  the  surveys  and  the  estimates  of  cost  of  such  canals, 
will  Ih?  prej)ared  in  time  to  be  printed  as  a  part  of  the  current 
annual  report. 

MAi»iM.\(i  Canal  Lands. 

The  funds  provided  by  this  act  allowed  the  organizing  of  a 
party  to  take  up  the  work  at  Colioes,  where  it  was  necessary  to 
disc<mtinue  the  survey  on  October  1,  11)12,  through  lack  of  funds. 
The  blue  line  has  bec»n  mapped  along  the  Krie  canal  to  its  junc- 
tion with  the  Champlain  canal  and  work  is  now  being  carried 
on  in  locating  the  blue  line  along  the  Champlain  canal  from  the 
junction  toward  ^lechanicville,  the  party  at  the  present  time  work- 
ing midway  l)etw(cn  Waterford  and  Mechanicville. 

I  wouldrecommeud  that- th€>in<K)HHng  Legislature  be  asked  to 

provide  funds  for  the  continuance  of  this  work. 

Si  RVEvs  FOR  State  Departments  and  Commissions. 
During  the  year  the  following  surveys  and  maps  have  been 
prepared,  with  the  necessary  reports,  etc.,  to  accompany  them. 

SxtperinJendent  of  Prisoiis. 
Haps  have  been  prepared  and  testimony  furnished  relative  to 
the  cutting  of  timber  on  lands  belonging  to  the  State  of  New  York 
adjacent  to  the  prison  at  Dannemora. 

Attorney-GeneraL 
Maps  and  reports  have  been  furnished  the  Attorney-General  in 
the  complaints  l)efore  the  Land  Board  relative  to  the  encroach- 
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meut  of  the  Delaware  k  Iliidsim  Company  on  the  bed  of  Lake 
George  and  the  encroachment  of  the  American  Locomotive  Com- 
pany on  the  bed  of  the  31ohawk  river  at  Schenectady. 

^late  Architect. 

Topographic  maps  have  been  prepared  covering  the  sites  of  the 
Xew  York  State  I{eformatorv  for  Women  at  Bedford  Hills,  the 
Hospital  for  Deformed  and  (Vippled  Children  at  West  Haver- 
straw,  the  New  York  Training  Sch<K)l  for  (Jirls  at  Hudson  and  the 
Oneonta  State  Normal  SchcK)l  at  Oneonta. 

Saratotja  Reservation  Commission. 

Maps  have  l)ecn  prepared  in  connection  with  the  appropria- 
tion of  certain  lands  which  are  to  form  a  part  of  the  State  Reser- 
vation at  Saratoga. 

Board  of  Managers  of  Letch  worth  Village. 

A  map  has  l)een  prepared  of  certain  lands  that  are  to  be  pur^ 
chased  in  connection  with  this  institution. 

I  would  recommend  that  the  incoming  Legislature  be  petitioned 
again  to  place  in  the  hands  of  the  Comptroller  a  fund  amounting 
to  $5,000,  so  that  this  money  will  l)e  available  for  salary  and 
expenses  of  the  men  making  the  surveys  and  maps  requested  by 
other  State  departments  and  commissions. 

l^OART)  OF   (-I.AIMS. 

An  unusually  large  numlier  of  maps  and  reports  have  been 
made  during  the  past  year  in  connection  with  claims  brought 
against  the  State.  On  claims  which  are  connected  with  the  exist- 
ing canals  the  necessary  surveys  and  maps  are  prepared  by  engi- 
neers assigned  diret^t  from  this  office.  On  claims  in  connection 
with  the  Barge  canal  the  necessary  maps  and  reports  are  made 
by  the  various  resident  engineers  in  charge  of  the  Barge  canal 
work. 

Appended  to  this  report  are  statements  which  have  been  pre- 
pared to  show  the  disbursements  made  for  salaries  and  expenses 
to  carry  on  the  work,  also  statements  as  to  the  status  of  contract^ 
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for  lK)th  Bar^e  canal  work  and  coutract-s  under  special  appro- 
priations, which  have  either  lKH.»n  completed  during  the  past  year 
or  are  still  under  contract.  There  are  also  attached  detail  re- 
ports made  hy  the  resident  engineers,  covering  the  work  within 
the  limits  of  the  various  residencies. 

During  this  my  second  year  as  Divisiim  Engineer  of  the  Eastern 
Division  I  have  ret^cived  from  both  vou  and  ^Ir.  Xastl  the  same 
consideration  and  c<mnselas  during  mv  iirst  vear,  and  the  em- 
ployees  on  the  division,  from  my  immediate  office  force  down 
through  all  the  grades  of  men  employed  in  the  actual  construction 
work,  have  accorded  me  the  same  loyal  cixiperation  as  in  the  past, 
for  which  I  am  deeply  grateful,  and  I  desire  to  make  acknowled- 
ment  to  those  to  whom  the  credit  belongs,  should  the  work  per- 
formed on  this  division  during  the  past  year  be  entitled  to  com- 
mendation. 

lic^pcj'tfully  submitted, 

D.  B.  LADU, 

D{vi^io72  Engineer. 
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Resident  Engineers'  Reports  on  Barge  Canal  Construction. 

Erie  Canal,  Residency  No.  1. 

Assistant  Engineer  A.  R.  Morse  reports: 

This  Residency  covers  that  portion  of  the  Erie  canal  between 
the  Congress  street  bridge  at  Troy  and  the  lower  Mohawk  aqueduct 
at  the  village  of  Crescent,  a  distance  of  7.4  miles,  and  includes 
within  its  limits  contracts  Nos.  74,  2-E,  11,  91  and  114  and 
portions  of  Xos.  33  and  16,  besides  several  others  that  have  been 
finished  or  suspended. 

Mr.  G.  W.  Stickney,  Resident  Engineer,  has  been  in  charge 
of  the  residencv,  but  was  transferred  to  the  Middle  Division  be- 
fore  this  report  was  prepared. 

The  greater  part  of  work  on  this  residency  has  been  the  pre- 
paring of  final  estimates. 

The  following  are  detailed  reports  for  the  several  contracts  on 
this  residency. 

Contract  No.  74. 

Eor  excavating  a  channel  in  the  Hudson  river  and  Mohawk 
river  and  performing  work  incidental  thereto  from  Sta.  146  +  65 
to  Sta.  171  +  90.     Length,  0.48  mile. 

Plans  are  completed  and  before  the  Canal  Board  but  are  not  yet 
awarded. 

Contract  No.  2-E. 

For  completing  the  construction  of  the  canal  from  the  Mohawk 
river  at  Waterford  to  a  point  about  one-fourth  mile  above  the  head 
of  lock  No.  3.  J^ength,  0.91  mile.  This  work  was  put  under 
contract  for  $307,022.57,  on  December  8,  1909,  being  awarded 
to  Holler  &  Shepard. 

E.  C.  Hackett  has  been  in  charge. 

The  construction  was  completed  December  4,  1912,  for  $279,- 
710,  or  91.1  per  cent  of  the  amount  for  which  it  was  placed  under 
contract. 
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This  contract  was  modified  by  alterations  as  follows: 
Alteration  Xo.  1,  approved  by  the  Canal  Board  June  25,  1910, 
changed  spoil  banks ;  improved  approaches  to  Fourth  street  bridge ; 
provided  railing  to  protect  trafiic  at  Saratoga  avenue^  bridge  ap- 
proaches ;  changed  foundations  of  retaining  walls  below  lock  Xo. 
3  to  meet  conditions ;  changed  drains,  etc. ;  provided  concrete  floor 
in  prism  to  prevent  erosion  and  spoil  dike  above  lock  Xo.  3  to 
protect  highway ;  changed  miter-sill  anchorages  to  conform  to  new 
standards;  provided  recesses  for  electric  cables;  provided  quoin 
plates  for  locks  and  for  painting  fenders. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  December  29, 

1910,  provided  additional  drains  and  concrete  lining  for  by-pass 
at  loi*k  No.  3  to  prevent  erosion ;  eliminated  wash  walls ;  changed 
pavement  at  Fourth  street  bridge  approaches;  provided  buffer 
blocks  in  gate  recesses. 

Alteration  Xo.  3,  approved  by  the  Canal  Board  May  18,  1911, 
substituted  cast  iron  for  wooden  snubbing  posts  for  better  con- 
struction. 

Alteration  Xo.  4,  approved  by  the  Canal  Board  June  S,  1911, 
provided  concrete  lining  in  by-pass  at  lock  Xo.  3  to  prevent 
erosion. 

Alteration  Xo.   5,  approved  by  the  Canal  Board  October  11, 

1911,  provided  stone  curb  and  cobblestone  gutter  at  south  ap- 
proach of  Fourth  street  bridge  and  concrete  ditch  entrance  at  by- 
pass, lock  Xo.  3. 

Alteration  Xo.  (5,  approved  by  the  Canal  Board  Xovember  28, 
1911,  substituted  concrete  wall  for  timber  crib  l)elow  lock  Xo.  2  to 
avoid  damage  to  bridge  abutment. 

Alteration  Xo.  7,  approved  by  the  Canal  Board  May  22,  1912, 
provided  guide  pier  above  lock  Xo.  3  and  for  extending  guide  crib 
and  stone  protection  below  lock  Xo.  2 ;  provided  additional  snub- 
bing posts  and  for  repairing  wall  and  eliminating  removal  of 
coffer-dam  in  old  Champlain  canal  and  for  extending  time. 

The  final  estimates  have  been  completed  and  signed. 

Contract  No.  11. 

For  excavating  the  canal  and  protecting  its  sides  from  Sta. 
220  (0.4  mile  northwest  of  the  D.  &  H.  R.  R.  crossing  at  Water- 
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ford)  to  Sta,  305  on  the  Mohawk  river  (about  1.6  miles  below 
Crescent),  including  the  construction  of  locks  Xos,  4,  5  and  6 
and  appertaining  structures,  a  highway,  masonry  for  a  guard-gate, 
bridge  abutments  and  other  incidental  details.    Length,  1.6  miles. 

H.  C.  Kline  has  l)een  in  charge. 

This  work  was  put  under  contract  May  21,  1906,  for  $1,3153,198 
and  awarded  to  the  Fort  Orange  <\)nstruction  Co. 

The  construction  was  completed  April,  1913,  for  $1,217,100, 
or  91.29  per  cent  of  the  amount  for  which  it  was  awarded. 

This  contract  was  modified  bv  alterations  as  follows: 

Alteration  No.  1,  approved  by  the  Canal  Board  March  25, 
1908,  changed  details  of  lock  construction,  guard-gate  substruc- 
ture, etc.,  to  reduce  cost.  . 

Alteration  Xo.  2,  approved  by  the  Canal  Board  October  21, 
1908,  changed  types  of  wall  at  various  points  on  account  of  poor 
rock;  changed  specifications  fop  concrete  to  get  better  mixture. 

Alteration  Xo.  4,  approved  by  the  Canal  Board  September  8, 
1910,  changed  by-pass  at  lock  Xo.  6  to  avoid  highway. 

Alteration  Xo.  5,  approved  by  the  Canal  Board  July  19,  1911, 
eliminated  snubbing  posts  and  ladders  in  rock  cut  on  account  of 
poor  foundation;  provided  additional  snubbing  posts  at  river  en- 
trance and  additional  wall  at  guard-gate  to  close  gap  betwet^n  walls. 

Alteration  Xo.  6,  approved  by  the  Canal  Board  January  31, 
1912,  changed  plans  of  by-pass  at  lo(*k  Xo.  6  on  account  of  in- 
creased height  of  embankment. 

Alteration  Xo.  7,  approved  by  the  Canal  Board  July  11,  1912, 
eliminated  wash  wall  on  embankments  —  believed  unnecessary. 

Alteration  Xo.  8,  approved  by  the  i'anal  Board  September  25, 
1912,  provided  yellow  pine  instead  of  spruce  timbers,  —  better 
construction  at  no  increased  cost 

The  final  estimates  are  completed  and  sent  to  Albany  to  be 
checked. 

Contract  No.  16. 

The  portion  of  contract  Xo.  16  embraced  in  this  residency  con- 
sisted of  furnishing  and  erecting  a  small  steel  highway  bridge  at 
Sta.  293  +  70. 

H.  C.  Kline  has  been  in  charge. 
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Contract  Xo.  16  was  awarded  Deoember  19,  1006,  to  the  United 
roiistniction  Coinpanv.  The  work  included  in  this  residency 
amounted  to  $3,422.50. 

The  final  estimates  were  completwl  and  signed.  The  final 
amount  was  $3,568.96. 

Contract  Xo.  114. 

For  constructing  a  guard-gate  and   sluice-gate  at   Sta.   280, 
Erie  canal,  l)Otween  lock  Xo.  6  and  the  present  guard-gate. 
Bids  have  been  rc<'(Mved  by  the  Superintendent  of  Public  Works, 

but  the  contract  has  not  as  vet  l)een  awarded. 

« 

Coutrart  Xo,  91. 

For  building  and  «iuipping  hydro-electric  power  plant  on  the 
Erie  canal  near  the  east  on<l  of  the  Crescent  dam. 

II.  C\  Kline  is  in  charge. 

Contract  Xo.  91  was  awarded  to  The  Ilolington  Co.,  on  Janu- 
ary 5,  1911,  for  $44,92:>.50. 

This  contract  has  been  mcxlitied  bv  an  alteration  as  follo\vs: 

Alteration  Xo.  1,  approved  by  the  Canal  Hoard  May  22,  1912, 
changes  design  of  power  house  superstructure  to  conform  to  stand- 
ard and  adds  item  of  embankment. 

The  construction  is  practically  complete<l,  showing  86.3  per 
cent,  based  on  the  preliminary  estimate.  There  still  remains  a 
small  amount  of  work  on  minor  items. 

The  final  estimate  has  been  completed  and  sent  to  Albany. 


Erie  Canal,  Residency  Xo.  2. 

Resident  Engineer  S.  W.  Kelding  reports: 

This  residency  extends  from  the  west  end  of  the  Crescent  aque- 
duct to  old  lock  Xo.  27,  near  Cranesville,  a  distance  of  32.8 
miles,  together  with  the  construction  of  dam  Xo.  2,  near  Crescent. 
The  work  performed  during  the  year  covered  contracts  Xos.  8-A 
and  14-A  and  a  portion  of  contract  Xo.  14;  also  the  construc- 
tion of  three  highways  under  agreements  with  the  Superintend- 
ent of  Public  Works,  and  the  special  work  of  building  the  junc- 
tion lock  at  dam  Xo.  3  under  direction  of  the  Superintendent 
;  ;bf  .P»J)lic  Works  bv  authorization  of  the  Canal  Board. 


•* 


•  •  t 
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Contract  No.  8-A. 

This  contract  is  for  the  construction  of  lock  No.  8  and  the  sub- 
structure of  dam  No.  4,  at  Scotia;  for  the  completion  of  paving, 
riprap  and  embankment  at  dam  No.  5  and  lock  No.  9,  at  Rotter- 
dam, and  dam  No.  6,  lock  No.  10  at  Cranesville,  together  with 
other  incidental  work. 

Contractor,  The  Foundation  Company. 

Assistant  Engineer,  in  charge,  W.  J.  Weigmann. 

This  contract  has  been  modified  by  an  alteration  as  follows: 

Alteration  No.  1,  approved  by  the  Canal  Board  April  22,  1913, 
increases  thickness  of  lock  floor  to  withstand  upward  pressure; 
"provides  additional  riprap  below  dam  to  prevent  scour;  substi- 
tutes wood  for  steel  sheet-piling  to  facilitate  work ;  lowers  piers 
to  admit  shortening  of  dam  uprights. 

Dam  4,  Lock  8,  Scotid.  At  the  beginning  of  the  fiscal  year 
the  contractor  had  delivered  and  erected  considerable  plant,  but 
no  estimate  for  work  done  was  rendered  till  November  1,  1012. 

Although  the  winter  of  1912-13  was  extremely  mild  and  favor- 
able, work  was  suspended  early  in  January.  At  this  time  cais- 
sons Nos.  16,  17  and  18  had  been  sunk  to  grade  and  caissons  Nos. 
19  to  24,  inclusive,  were  down  from  25  to  40  feet.  General  work 
was  resumed  in  March  and  the  concreting  and  sinking  of  caissons 
in  Mav.  To  date,  caissons  Nos.  8  and  9  and  Nos.  12  to  24,  in- 
elusive,  have  l>een  completed,  and  Nos.  1,  4,  5,  (>,  10  and  11  have 
been  started.  Caisson  keys  have  been  completed  between  caissons 
Nos.  14  and  24.  inclusive. 

Lock  excavation  was  started  in  Julv  and  continued  intermit- 
tently  until  about  the  first  of  September,  when  the  contractor 
was  ordered  to  stop  on  account  of  danger  to  the  old  canal. 

The  driving  of  sheet-piling  to  enclose  the  lock  site  was  begun 
in  August,  but  little  piling  was  driven  to  grade  except  at  the 
extreme  upstream  end  of  tlie  lock.  This  work  was  also  stopped 
until  such  time  as  the  contractor  had  made  the  old  canal  bank 
safe. 

Work  on  the  north  span  of  the  apron  was  commenced  in  Julv 
and  to  date  the  excavation  and  sheet-piling  are  completed  and 
concrete  under  water  to  a  depth  cf  about  2Vl>  feet  is  in  place. 
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About  100  lin.  ft.  of  the  upper  guide  wall  has  been  finished 
to  grade. 

The  north  bridge  pier  has  been  completed  to  about  12  feet 
above  low  water  and  80  per  cent  of  the  core  wall  is  built. 

Dam  No.  5,  Lock  Xo.  9,  Rotterdam,  and  Dam  No.  6,  Lock 
No,  10,  Cra-nesville.  Xo  work  has  l)een  done  at  loclos  Xos.  9 
and  10. 

The  following  table  shows  the  itemized  quantities  of  work 
completinl : 


ITEMS  OF  WORK. 


OrftdinK  spoil  b«nka  and  cleftniij^  up.Iump  sum 

Flxravation       cu.  yds. 

Shettinx  and  brAcing ft.  B.  M. 

Fonning  embaokmeat  cu.  yds. 

Lining  ■  cu.  yds. 

Sawe^  lumber,  yellow  pine  or  Douglas 
fir ft.  B.  M. 

Hawed  lumber  in  coffer-dams  ft.  B.  M. 

White  oak  lumber,  in  miter  sills ft.  B.  M. 

dyTer-dam  filling cu.  yds. 

Foundation  piles   lin.  ft. 

12-inch  wooden  sheet -pilinx   ft.  B.  M. 

8p?ond-claas  concrete cu.  yds. 

Concrete  pneumatic  caisson  work  below  eleva- 
tion 148* cu.  yds. 

Concrete  pneumatic  caiosoa  work,  elevation 
148  to  elevation  209 cu.  yds. 

Concrete  in  apron cu.  yds. 

Concrete  in  piers cu.  yds. 

Second-class  stone  pavini; sq.  yds. 

First-class  riprap cu.  yds. 

Second-class  riprap cu.  yds. 

Third-clan  riprap cu.  yds. 

Fourth-class  riprap cu.  yds. 

Structural  stan lbs. 

Embedded  str jctural  stiel, —  furnishing  f.  o.  b. 
cars,  Scotia lbs. 

Embedded  structural  steel, —  hauling  from 
cars,  Scotia,  and  erecting  in  place lbs. 

Metal  reinforcement lb  j. 

Ste^l  castings lbs. 

Iroa  castings • Um. 

Shoes  and  anchoras^es  for  uprights, —  furnish- 
ing f.  o.  b.  cm,  Sootia No. 

Shoes  ani  anchorages  for  uprights. —  hauling 
from  cars,  S»tia,  and  setting  m  pla'se. . .  No. 

M«>(al  for  upper  gates, —  furniihin;  f.  o.  b.  cars, 
Swtia No. 

Upper  gates,— hauling  metal  from  can, 
Scotia,  furnis'iing  aU  othsr  materials  and 
erecting  upper  gaiss  comphte  in  pls're    No. 

Metal  for  lower  gat», —  furnishing  f.  o.  b. 
cars,  Sco'ii No. 

Lower  gates, —  hauling  metal  from  cars, 
Scotia,  furnishing  all  other  matmili  and 
erening  bwer  gates  complete  in  pla?e     .  No. 

Metal  for  swin;  baams  for  needle  dams. — 
famishing  f.  o.  b.  cars,  Scotia Nc. 

Swin;  beams  for  needle  dams, —  hiulin; 
metal  from  oars,  Scotia,  furnishing  aJ  other 
materials  and  erecting  complete  in  place  No. 


Preliminary 
vtinute,  as 
aTected  by 
alterations. 


74,900 

Ml. 000 

38,800 

580 

1. 000 

280.000 

1,400 

8,000 

20.800 

574,000 

38,900 

200 

15.020 

4.05) 

2,200 

3.310 

6,530 

410 

2.003 

320 

14,450 

22,000 

22. 000 

20.9'J') 

1.900 

10, 8'}  J 

34 

31 

2 


2 
2 


Work  done 
during  y< 


1  I 


0 
10.502 
0 
0 
0 

0 
0 
0 
0 
0 
0 
368 

534 

12.078 
619 
646 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 

0 

0 

0 

0 
0 

0 
0 

0 


Total 

work  done 

to  date. 


0 
10,502 
0 
0 
0 

0 
0 
0 
0 
0 
0 
368 

534 

12.078 
619 
646 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 

0 

0 

0 

0 
0 

0 
0 


Peroeak 
of  work 

done 
during 

year. 


0 
14 
0 
0 
0 

0 
0 
0 
0 
0 
0 
1 

267 

80 
15 
29 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 

0 

0 

0 

0 
0 

0 
0 


Per  rent 
of  work 

done 
to  date. 


0 
14 
0 
0 
0 

0 
0 
0 
0 
0 
0 
1 

267 

80 
15 
29 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 

0 

0 

0 

0 
0 

0 
0 


*  Increase  in  item  "  concrete  pneunratic  cainon  work  below  elevation  148  "  from  200  cu.  yds.  to  50O  cu.  yds. 
wai  approved  by  the  Canal  Board.  April  22,  1913. 


:•'•: 
.•••: 
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ITEMS  OF  WORK. 


Sapporto  for  vahe  floti.-'fiiniialiinc  f.  o.  b 
can,  Soota No. 

Supports  for  va/re  mto,—  hauling  from  can. 
Dootia,  and  ereettug  ooaupleie  in  plaoo. . .  No 

Lock  valTM,—  furnAnc  '  o.  b.  can,  Scotia. 

No 

LocJc  taItcb,— faatDliac  from  can.  ScoCb,  and 
ene'^ing  compkia  ia  place No 

Removing  fovnim eu.  ft 

Pumping  million  ft.-gab 


PHiirinarjr 

ajUmate,  as 

affected  by 

alterations. 


4 

4 
4 

4 

10.000 
76.000 


Work  done 
during  year. 


0 

0 

0 

0 
0 
0 


Total 

work  done 

todnte. 


0 

0 

0 

0 
0 
0 


Per  eent 

of  work 

done 

during 


0 

0 

0 

0 
0 
0 


Percent 

of  work 

done 

to  date. 


0 

0 

0 

0 
0 
0 


Contract  No.  14,  Sections  Nos.  1  and  2. 

Such  portion  of  the  contract  as  is  within  this  residency  is 
for  dredging  a  channel  in  the  Mohawk  river  from  Crescent  to 
Rexford  Flats;  constructing  dam  No.  2  at  Crescent,  dam  Xo. 
3  and  lock  No.  7  at  Vischer's  Ferry;  temporary  docking,  etc.,  at 
Eexford  Flats,  highway  changes  and  other  incidental  work. 

Contractor,  The  Acme  Engineering  &  Contracting  Company. 

Assistant  Engineer,  in  charge,  J.  C.  Bell. 

This   contract  has  been   modified  by   alterations   as   follows: 

Alteration  No.  2,  approved  by  the  Canal  Board  June  11,  1908, 
changes  lock-gates,  gate  recesses  and  lock  details  to  conform  to 
standard  design;  changes  specifications  for  concrete  to  secure  a 
better  mixture. 

Alteration  No.  3,  approved  by  the  Canal  Board  September  1, 

1908,  provides  apron  and  riprap  protection  at  retaining  dam  at 
Mindenville  and  pile  foundation  for  abutments,  on  account  of 
soft  material. 

Alteration  No.  5,  approved  by  the  Canal  Board  January  27, 

1909,  extends  Dam  C  at  Crescent  to  solid  rock  at  each  end. 
Alteration  No.  6,  approved  by  the  Canal  Board  March  31, 

1909,  changes  foundation  and  abutments  of  movable  dams  to  se- 
cure a  better  foundation;  increases  size  of  bridge  members  and 
chains  to  suit  winches  designed. 

Alteration  No.  7,  approved  by  the  Canal  Board  June  24,  1909, 
changes  gage  of  tracks,  track  channels,  etc.,  to  suit  winches  de- 
signed; changes  specifications  for  chains  and  miter-sills  to  con- 
form to  the  new  standard;  increases  certain  quantities  in  pre- 
liminary estimate. 
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Alteration  No.  8,  approved  bv  the  Canal  Board  August  25, 
1900,  changes  nosing  of  piers  for  ice  protection. 

Alteration  No.  9,  approved  by  the  Canal  Board  September  22, 

1909,  modifies  abutment  of  Dam  A  at  Crescent  to  provide  for 
power  development  for  lock  operation. 

Alteration  No.  10,  approved  by  the  Canal  Board  December 
23,  1909,  changes  abutments  of  Dam  B  and  extends  Dam  C  to 
abutments  on  account  of  poor  condition  of  rock. 

Alteration  No.  11,  approved  by  the  Canal  Board  September 
8,  1910,  permits  the  use  of  sei^ond-class  concrete  blocks  for  riprap 
at  Yosts. 

Alteration  No.  12,  approved  by  the  Canal  Board  November  22, 

1910,  provides  for  junction  lock  in  present  canal  at  Vischer's 
Ferry. 

Alteration  No.  13,  approved  by  the  Canal  Board  April  6,  1911, 
eliminates  portion  of  work  provided  in  alteration  No.  12. 

Alteration  No.  14,  approved  by  the  Canal  Board  October  11, 

1911,  changes  plans  for  section  E,  Vischer's  Ferry  dam,  on  ac- 
count of  poor  rock  encountered. 

Alteration  No.  15,  approved  by  the  Canal  Board  February  6, 
1913,  provides  for  a  junction  Icx'k  at  north  end  of  Vischer's  Ferry 
dam  to  allow  closing  of  dam.  Alteration  No.  15  rescinded  by 
Canal  Board  April  24,  1913. 

Alteration  No.  l(i,  approved  by  the  Canal  Board  January  13, 
1913,  eliminates  closing  of  Crescent  dam,  etc. 

Dam  No,  2,  Crescent.  Previous  to  September  30,  1912,  the 
contractor  had  assembled  such  plant  and  materials  as  were  neces- 
sary to  close  the  four  33-ft.  and  one  (iO-ft.  openings  previously  left 
in  the  dam  to  pass  the  flow  of  the  river.  After  partly  closing  the 
wide  opening,  an  injunction  against  the  State  stopped  all  work 
at  this  point  and  the  contractor  removed  most  of  his  plant  from 
the  site  of  the  work.  Since  that  time  the  construction  has  not 
been  resumed. 

Dam  No.  3,  Lock  No.  7,  Vischers  Ferry.  During  the  year  tho 
old  bridge  piers  at  Visc-her's  Ferry  have  been  removed  to  grade 
and  the  excavation  in  the  river  and  lower  lock  approach  practically 
completed.  The  concrete  in  seven  of  the  nine  openings  left  in 
the  south  channel  dam  to  pass  the  river  flow,  the  excavation  on  the 
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island,  the  dock  approaches  and  much  incidental  work  have  all 
been  completed  during  the  year  and  with  the  exception  of  a  small 
amount  of  cleaning  up  the  contract  at  this  point  is  finished.  The 
two  remaining  openings  left  in  the  dam  were  closed  under  an  order 
covering  the  'junction  lock  work.  The  flood  of  March,  1913, 
caused  some  damage  to  the  lower  approac»h  dike,  which  will  have 
to  be  repaired. 

Temporary  Docking  at  Rexford  Flats.  The  docking  at  this 
point  and  the  cut  through  the  old  canal  tow-path,  made  necessary 
to  connect  the  old  and  new  canals  before  the  final  completion  of 
the  Barge  canal,  were  completed  during  the  winter  of  1912-13, 
so  that  navigation  between  Rexford  Flats  and  dam  Xo.  3  at 
Vischer's  Ferry  now  passes  through  the  Barge  canal. 

Repla<'ing  Bottom  and  Tow-path  of  Old  Canal  near  Vischers 
Ferry.  A  washout  in  the  tow-path  and  bottom  of  the  old  canal 
just  east  of  Vischer's  Ferry,  which  occurred  during  the  work  of 
closing  the  openings  in  dam  Xo.  3,  had  to  be  repaired,  so  that 
navigation  could  be  continued  a  year  longer  in  the  old  canal.  This 
work  was  done  by  the  Acme  Engineering  and  Contracting  Com- 
pany under  an  extra  work  order  during  the  winter  of  1912-13. 
It  consisted  in  the  making  of  about  30,000  cu.  yds.  of  embankment 
and  the  driving  of  about  (550  lin.  ft.  of  G-inch  sheet-piling,  amount- 
ing to  about  $30,000. 

The  following  table  gives  the  itemized  quantities  of  work  done: 


ITEMS  OF  WORK. 


Clearing lump  sum 

Grubbing cu.  yds. 

All  ocsvation cu.  yds. 

9»Qting  and  bracing ft.  B.  M. 

Forming  embankment,  fint-cUss cu.  yds. 

Fonning  embankment,  second-class . . .  cu.  yds. 

Lining cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  fir, 

ft.  B.  M. 

Sawed  lumber,  hemlock ft.  B.  M. 

Sawed  lumber,  white  oak  (in  miter-eills  and 

kMsk-ntes) ft.  B.  M. 

Sawed  fannber.  white  oak ft.  B.  M 

Sawed  lumber,  ereoeoted  yellow  pine  or  Doug- 
las fir ft.B.M 

Round  timber  in  cribs Ha.  ft 

Stone  fiffing  in  cribs cu.  yds 

Foundation  piles,  16  ft.,  long No. 

Foondataon  piles.  20  ft.  Ion; No, 

Mooring  piles.  20  ft.  long No 

Fnst^lMs  concrete cu.  yds. 


Preliminary 

estimate,  as 

affected  by 

alterations. 

Work  done 
during  year. 

ToUl 

work  done 

to  date. 

Percent 
of  work 

done 
during 

year. 

Percent 
of  work 

doiM 
todftte. 

150 

$10 

140 

20 

80 

2.975 

0 

537 

0 

Finished. 

390.807 

18,331 

359.621 

5 

92 

30.300 

0 

10,620 

0 

Finished. 

108.013 

2,894 

97,594 

3 

Finished. 

30.940 

637 

27,968 

2 

Finished. 

1,300 

0 

1,382 

0 

Finished. 

73,960 

56.080 

61.010 

76 

Fmished. 

319,100 

7.980 

285,750 

3 

Finished. 

4,740 

0 

9,520 

0 

Finished. 

68,000 

3.450 

61.620 

5 

Finished. 

14,900 

0 

14,360 

0 

Finished. 

27,000 

26.443 

26.443 

98 

Finislied. 

9.085 

2.153 

7,844 

24 

Finished. 

839 

0 

787 

0 

Finished. 

84 

0 

34 

0 

Finished. 

40 

16 

33 

40 

Finished. 

21.000 

1,168 

20.038 

5 

95 

106 
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ITEMS  OF  WORK. 


8eeoiid«la«  ocmerete ni.  yds. 

Reinforced  oonerete eu.  ydi 

Wiihwall cu.  yds. 

Secood-elMB  stone  pavinf sq.  yds. 

Cobblestone  pttving sq.  yds. 

Bdtart.. ni.  yds. 

Second-class  riprap    cu.  yds 

24-ineh  vitrified  pipe Un.  ft. 

Stnwtural  steel lbs 

Metal  in  lock-cntes lbs 

Metftl  in  needJe-dams Ibf 

Metal  in  lock-vtlTes lU 

Metal  in  he«d-inites IHi. 

Metal  reinforoemc&t lbs. 

Steel  esstings lbs. 

Iron  castinKB.  plain lbs. 

Iron  castings,  maehined lbs. 

Wooden  fencing lio.  ft. 

Fender  fastenin«s lbs, 

24-in.  X  36-in.  sluice-valves No. 

Machinery lbs. 

Wrought  iron  pipe  failing..... )in.  ft 


PreKmiiiary 

estimate,  as 

affected  by 

alterations. 


137.870 

55 

3. 290 

no 

200 

15 

8.140 

200 

61.300 

332.000 

84.000 

58,400 

280,000 

9.955 

7.000 

128.135 

32.800 

1.210 

1.170 

2 

8.000 

630 


Work  done 
during  year. 


3.754 
0 
16 
0 
0 
0 
0 
0 

8.858 
0 
0 
0 
0 
0 
0 
560 
0 
0 
0 
0 
0 
314 


Total 

work  done 

to  date. 


123.053 

50 

3.002 

93 

227 

13 

7.417 

181 

50.765 

827.044 

62.799 

56.852 

219.218 

10.842 

5.765 

111.793 

28.798 

1.206 

1.162 

1 

9.046 

314 


Percent 

of  work 

done 

during 

year. 


0 

0  I 

0 

0 

6  I 

0  ' 

0  ' 

0 

0 

0 

0 

1 

0 
0 
0 
0 
0 
60 


Percent 

of  work 

done 

to  date. 


3  89 

0  I  Finished 

1  '  Finished. 
0  I  riniahed. 


Finished. 
Finished. 
Finished. 
FuiMbed. 

83 
FiniAed. 
Fimdted. 
Finished, 
riniahed. 
Finkhed. 
Finkhed. 

87 
Fuiahed. 
Finkhed. 
Finkhed. 
FickVe^. 
Finisbed. 

60 


Conirwct  No.  14-A. 

This  contract  is  for  clearing  lands  along  the  Mohawk  river  from 
dam  No.  2  to  Rexford  Flats.    Length,  about  14.2  miles. 

Contractor,  John  Henkes. 

Assistant  Engineer,  in  charge,  Ford  W.  Harris. 

This  contract  has  been  modified  bv  an  alteration  as  follows: 

Alteration  Xo.  1,  approved  by  the  Canal  Board  February  27, 
1913,  eliminates  clearing  on  certain  parcels  —  returned  to  orig- 
inal owners. 

Thig  contract,  which  covers  the  clearing  of  brush,  timber  and 
buildings  from  an  area  of  about  2,000  acres,  was  let  on  October 
26,  1912.  Owing  to  the  mild  winter  of  1912-13  the  work  was  con- 
siderably delayed,  as  it  was  difficult  to  reach  the  lower  and  swampy 
lands  and  still  more  difficult  to  haul  out  the  timber  and  wood.  Tho 
high  water  of  March  and  April  also  caused  the  contractor  some 
delay  and  much  loss  of  cord  wood.  As  a  whole,  the  work  has  prog- 
ressed in  a  satisfactory  manner  and  is  now  about  88  per  cent  com- 
pleted, the  remainder,  outside  of  the  removal  of  a  few  buildings, 
being  the  odds  and  ends  of  the  clearing. 

Contract  price,  as  affected  by  alterations $4,046 

Completed  to   date $3,560 

Completed   to  date 88  per  cent 
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Miscellaneous  IVorfr. 

Junction  Lock  at  Dam  Xo.  3,  Visciier's  Ferry.  An  in- 
junction against  the  state  at  Crescent  prevented  the  carrying  out 
of  the  proposed  plans  regarding  navigation  in  the  old  canal  be- 
tween Crescent  and  Rexford  Flats  and  it  was  considered  neces- 
sary to  construct  this  small  lock  at  the  north  end  of  dam  Xo.  3, 
at  Vischer's  Ferry.  An  alteration  covering  this  work  was  added 
to  contract  Xo.  14  in  January,  1913,  but  the  time  before  the 
opening  of  navigation  was  so  short  that  the  Canal  Board  ordered 
the  Superintendent  of  Public  Works  to  take  over  this  work  and 
to  push  it  with  all  possible  speed.  This  was  done,  the  Acme  En- 
gineering &  Contracting  Co.  acting  as  employees  of  the  Public 
Works  Department  and  using  their  own  plant  with  all  available 
men  and  teams.  The  work  was  rushed  by  day  and  night  and  the 
lock  finally  completed  and  opened  to  navigation  about  the  middle 
of  June. 

At  the  completion  of  the  junction  lock,  and  to  make  navigable 
the  pool  above  dam  Xo.  3,  it  was  necessary  to  close  the  remain- 
ing two  36-ft.  openings  in  the  dam.  This  was  done,  under  the 
same  order  from  the  Department  of  Public  Works,  by  heavy  stop 
logs  temporarily,  later  by  concrete. 

Total  cost  of  the  junction  lock  and  incidental  work,  about 
$180,000. 

J.  C.  Bell,  Assistant  Engineer,  had  charge  of  this  work. 

Highway  Changes.  Under  agreements  with  the  Superintend- 
ent of  Public  Works,  the  Acme  Engineering  &  Contracting  Co. 
has  completed,  during  the  year,  two  pieces  of  highway  and  b^un 
work  on  a  third. 

Assistant  Engineer,  in  charge,  F.  W.  Harris. 

This  highway  improvement  was  necessitated  by  the  flooding  of 
existing  roads  in  the  pool  made  by  the  new  Crescent  dam  and 
covered  the  following : 

Dwisbach  Ferry-Farts  Ferry  Road.  About  1%  miles  of  new 
highway  along  the  north  shore  of  the  Mohawk  river  between  Duns- 
bach  Ferry  and  Forts  Ferry,  together  with,  the  raising  of  grades 
on  two  shorter  sections  —  one  an  intersecting  road  and  the  other 
a  continuation  of  the  first-mentioned  highway  —  a  total  length  of 
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about  IY2  niil<?«»  This  road  and  those  mentioned  below  were 
built  of  an  earth  fill,  24  feet  wide  at  the  shoulders,  with  a  gravel 
wearing  surface  Ifi  feet  wide  and  10  inches  deep  at  the  center, 
with  the  net'cssarv  culverts,  guard-rail,  etc. 

The  road  was  completed  during  the  vear  at  a  total  cost  of 
$19,400. 

JiosendaJe  Road.  The  raising  of  grade,  construction  of  guard- 
rail, culverts,  etc.,  over  about  one  mile  of  old  highway  along  the 
south  shore  of  the  Mohawk  river  between  Vischer's  Ferrv  and 
Niskavuna. 

This  highway  work  begun  and  completed  during  the  year  at  a 
cost  of  $26,600. 

Shaker  Po7id—Xiskayu7ia.  Road.  This  is  an  entirely  new  high- 
way nearly  two  miles  in  length,  between  Xiskayuna  and  a  point 
near  Mohawk  View.  The  new  road  will  take  the  place  of  one 
between  the  same  points,  but  which  was  on  low  ground  nearer 
the  south  shore  of  the  ilohawk  river. 

Work  began  about  August  15  and  to  date  the  road  is  about  25 
per  cent  completed.     Estimated  cost,  about  $19,000. 


Erie  Canau  Mohawk  River  Residency,  Dreik;ixg  Contracts 
Nos.  20-R,  20-C,  20-D  and  Contract  Xo.  86. 

Resident  Engineer  E.  A.  Lamb  reports: 

The  so-called  Mohawk  River  Residency  includes  contract  Xo. 
20-B,  extending  from  8ta.  3872  +  35,  the  upper  miter-sill  of  lock 
Xo.  16  at  Mindenville,  to  Sta.  3361  +  85,  the  upper  miter-sill  of 
lock  Xo.  14  at  Canajoharie;  contract  Xo.  20-(\  extending  from 
the  upper  miter-sill  of  lock  Xo.  14  at  Canajoharie  to  Sta. 
2948 -f  75,  the  upper  miter-sill  of  lock  Xo.  13  at  Yosts;  contract 
Xo.  20-1),  extending  from  the  upper  miter-sill  of  lock  Xo.  13  at 
Yosts  to  deep  water  below  the  aqueduct  at  Rexford  Flats;  also 
contract  Xo.  86,  for  the  reconstruction  of  a  portion  of  the  bridge 
between  the  villages  of  Canajoharie  and  Palatine  Bridge.  The 
total  length  of  this  residency,  or  the  length  of  contracts  Xo.  20-B, 
20-C  and  20-1),  combined,  is  54.2  miles. 
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Contract  No,  20-B. 

This  contract  had  been  modified  bv  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  the  Canal  Board  June  25,  1910, 
changes  spoil  banks  to  expedite  work ;  changes  time  for  construc- 
tion of  stream  entrances  to  expedite  work. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  February  28, 
1911,  permits  second-class  concrete  in  place  of  paving  at  Garoga 
creek,  equally  good  construction  —  no  increase. 

Alteration  X"o.  3,  approved  by  the  C^anal  Board  May  22,  1912, 
provides  protection  of  cobblestones  for  banks  at  certain  points  to 
prevent  erosion;  allows  concrete  blocks  in  place  of  paving  at 
Otsquaga  to  expedite  work. 

During  the  year,  surveys  of  the  following  parcels  have  been 
made,  mapped  and  chec*ked  and  sent  to  the  Division  Engineer: 
Irvin  Miller,  2  parcels;  Mrs.  D.  W.  Gross;  Charles  liellinger; 
Earl  Bellinger;  Jay  D.  Wagner;  William  1).  Allen;  Mrs.  Louisa 
Chawgo,  4  parcels;  one  appropriation  for  perpetual  right  to  over- 
flow lands  of  C.  I).  Smith  and  also  three  of  lands  of  Peter  F.  Xel- 
lis;  two  release  maps,  one  for  D.  X.  Place  and  one  for  the  Xew 
York  Central  Kailroad,  and  one  map  for  part  of  the  D.  X.  Place 
parcel  retained.  With  possibly  one  or  two  exceptions,  all  these 
parcels  have  l>een  monumented.  Reports  on  claims,  with  small 
location  maps  attach e<l,  have  l)een  prepared  and  forwarded  to  the 
Division  Engineer,  as  follows:  Claim  Xo.  9r)6-A,  J.  X.  Lipe; 
Xo.  957-A,  John  Errgong;  Xo.  781-A,  Irvin  Miller. 

Range  stakes  and  gages  have  been  set  and  maintained  for  tlie 
contractors  in  carrying  on  the  prism  excavation.  Original  cross- 
sections  ahead  of  the  dredges  have  been  taken,  also  cross-sections 
at  the  end  of  each  month,  and  end  of  season  cross-sections,  where 
it  was  considered  necessarv. 

Surveys  for  raising  of  the  highway  bridges  over  the  Mohawk 
river  at  St.  Johnsville  and  Fort  Plain  have  been  completed. 

The  two  dipper  dredges,  the  hydraulic  disposal  boat,  with  the 
pontoon  line,  the  orange-peel  dredge,  the  Lobnitz  rock  breaker, 
the  tug-boat,  one  large  and  four  small  rock  scows,  a  coal  scow  and 
one  small  dump  scow,  have  worked  together  at  the  prism  excava- 
tion during  the  year.  This  plant  has  worked  between  Stas.  375G 
and  3478.     On   October   1,  the  prism  was  practically  finished 
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from  Sta.  JJDOl  to  Sta.  'IHUK  From  Sta.  3810  to  Sta.  3812,  iu 
the  vicinity  of  the  St.  Johnsville  highway  bridge,  there  are  still 
about  2,000  eu.  yds.  of  l(H)8e  rock  and  coarse  material.  From  Sta. 
3812  to  Sta.  308r>,  the  prism  is  practically  finished;  from  Sta. 
3685  to  Sta,  3<)4t),  almiit  2,000  cu.  vds.  to  be  removed ;  from  Sta. 
3646  to  Sta.  3r)()U,  practically  finished,  from  Sta.  3600  to  Sta. 
3553,  2,000  or  3,000  cu.  yds.  to  Ik?  excavated;  from  Sta.  3553  to 
Sta.  3525,  completed;  and  from  here  on,  under  construction,  only 
partially  excavate<l. 

On  the  north  side  the  excavated  material  has  been  spoiled  above 
the  Fort  Plain  dam  and  on  the  Miller  and  Smith  parcels,  and  on 
the  south  side  it  has  l)een  placed  opposite  the  dam,  on  the  Allen 
parcel  and  in  the  back  channel  of  the  island  east  of  Fort  Plain. 
A  largo  amount  of  nx^k  has  be<*n  spoiled  along  the  edge  of  tho 
river  below  Fort  Plain.  This  was  so  located  that  it  may  be  used 
at  some  future  time  for  bank  protection. 

The  stream  entrance  work  at  Otscjuaga  creek  has  l^een  finishetl. 
Practically  no  new  plant  has  been  installed  on  this  contract  this 
year. 

The  following  tal)]c  shows  the  (juantities  of  work  done  to  Octo- 
ber 1,  1912,  and  to  October  1,  1013,  giving  also  the  quantities  of 
work  done  durin<r  the  vear: 


Work  Donb. 


ITEMS  OF  \VO:i!v. 


To 

OctolMT  1. 


To         I 
1913. 


Dtrin^ 
year. 


Ex-avatioa -u.  yis. 

I.ininK cu.  y  K 

First-clasa  stone  pavia? « 1-  yw- 

Firsl-claaa  riprap o  i.  yds. 

Se:ond-clas3  riprap cu.  yAi. 

Fourth-class  riprap  cu.  yi' 

Cobblostone  protection ca.  y  is. 


66). 713 

1.1)6.0.S4 

M 

73 

i.i:u 

1.339 

3  IS 

417 

2SJ 

371 

724 

S.W) 

13.512 

19.182 

445.311 
41 

205 

69 

8S 

2.456 

5.670 


The  total  work  to  Octolx^r  1,  11310,  on  this  contract  was  $9,200, 
or  approximately  1  per  cent  of  the  contract.  On  Oct<)l)er  1,  li)ll, 
$33,480  worth  of  work  had  been  completed,  or  17  per  cent;  on 
October  1,  1912,  $4r>0,710,  or  4t)  per  cent,  and  on  Octol>er  1, 
1913,  $702,890  worth  of  work  was  completed,  or  82  per  cent  of 


.a 


Ml 

^  I- 


«  •* 


» 
.v 


Eastern  Division:     Barge  Caxal. 


Ill 


the  contract  finished  In  other  words,  practically  33  per  cent  of 
the  contract  in  money  value  has  been  done  during  the  year  Sep- 
tember 30,  1912,  to  September  30,  1913. 

L.  H.  M.  Whitney,  Assistant  Engineer,  with  office  at  St.  Johus- 
ville  until  May  1,  1913,  and  after  that  date  with  office  at  Fort 
Plain,  has  been  in  charge  of  this  contract  during  the  year. 

The  following  table  shows  the  amount  of  work  done  during  the 
year  and  the  total  to  date : 


ITEMS  OF  WORK. 


..lumpmin 

EzcftTation cu.  yds. 

Liniag cu.  yds. 

Waah  wall eu.  yds. 

Firal<laM  pttTing v\.  yds. 

Fint-elaai  nprsp cu.  yds. 

8ecQafd<.lMi  riprap eu.  yds. 

Third-clisi  riprap cu.  yds. 

Foarth-claas  riprap cu.  yds. 

CobUeitoDe  protection cu.  ydp. 


Extra  Work  Order  daUd  Jan. 
EzetvatioD 


22.  1913. 
yds. 


cu. 


Prriimiury 

ertimate,  as 

Work  done 

affected  by 

durioc  year. 

alterations. 

1165 

lO^c 

•1.463.656 

445,311 

3(X) 

41 

1.308 

0 

1.600 

205 

550 

69 

60J 

88 

600 

0 

15.600 

2.456 

20,000 

5.670 

2.227.4 

2.227.4 

ToUl 

work  done 

to  date. 


1.106.054 

73 

1.308 

1.339 

417 

371 

12t 

3,180 

19.182 


2.227  4 


10 

55 

304 

75.6 

11  4 

20  3 

0 

100 

12  8 

83  7 

12  5 

75  8 

14  7 

61  8 

0 

20 

15  7 

20  4 

28  3 

95  9 

100 

10) 

Per  03nt 

of  work 

done 

to  date. 


*  Inchidce  756  cu.  yds.  not  in  prebminary  estimate,  but  eRti'nated  in  April,  1913. 


Contract  No.  20-f\ 

This  contract  has  been  modified  by  alterations  as  follows: 

Alterations  No.  1,  approved  by  the  Canal  Board  January  G, 
1910,  changes  location  of  certain  spoil  banks  and  center  line, — 
improves  construction. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  September  8, 
1910,  changes  spoil  bank  A  at  Canajoharie  to  avoid  tow-path  of 
old  canal. 

Alteration  Xo.  3,  approved  by  the  Canal  Board  November  12, 
1912,  provides  riprap  below  dam  Xo.  10  at  Canajoharie  to  prevent 
scour. 

Surveys  of  land  proposed  to  be  appropriated  from  Sylvannus 
Xellis  and  the  Xew  York  Central  Railroad  Co.  have  been  made, 
mapped  and  cheeked,  and  forwarded  to  the  Division  Engineer. 
Reports  on  claims,  with  small  location  maps  attached,  have  l)een 
prepared  and  forwarded  to  the  Division  Engineer  for  the  follow- 
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ing  claims:  No.  41>8-A,  Frederick  Minister;  Xo.  OOtJ-A,  N.  Y.  C. 
&  II.  K.  R.  R.  (\).;  No.  41KVA,  Peter  LiiK-,  Xo.  49()-A,  Daniel 
Shaper;  No.  407-A,  William  (irimshaw;  No.  (507-A,  N.  Y.  C 
&  11.  R.  R.  R.  (\).;  No.  (;:iO-A,  Mrs.  E.  (\  Yates;  No.  574-A, 
George  Kelley  Estate;  No.  luM-A^  James  I.  Spraker;  No.  785-A, 
E.  J.  Van  Evra  and  Yates  (\  Van  Evra;  Nos.  (547-A  and  G83-A, 
Florence  M.  Ko(»k;  No.  7H0-A,  ElizalK>th  Riiss;  No.  788-A, 
Marcus  Bennett;  No.  787-A,  <'has.  L.  Kellev;  No.  932,  \Vm.  B. 
Diefendorf  and  Jav  Van  Evra. 

4 

Since  Octol)er  1,  1SU2,  the  river  and  stream  entrances  for  the 
entire  ccmtract  have  been  cross-sectioned  twice,  once  at  the  end 
of  last  season  and  once  before  the  work  of  cleanin*;  or  preparing 
the  contract  for  acceptance  began. 

On  October  1,  1913,  there  were  approximately  85,0(50  cu.  yds. 
of  excavation  within  the  ^ade  lines,  37,925  en.  yds.  of  which  was 
material  in  the  original  contract,  the  difference,  or  47,735  cu. 
yds.,  being  material  washed  down  from  contract  No.  2()-B,  from 
creeks  and  from  the  river  banks. 

On  October  1,  1913,  the  stream  entrances  on  this  contract  were 
practically  completed  except  possibly  one  or  two  small  ones. 

The  following  table  shows  the  (juantitic^  of  work  done  on 
OctoWr  1,  1912,  on  OctoU^r  1,  1913,  and  during  the  intervening 
vear : 


items  of  work. 


Excavation ni.  yds. 

Lining cu.  ycln. 

Firet-claM  stone  panng ST-  y^. 

Fintt-olaas  riprap cu.  yda. 

Becond-class  nprap cu.  yds. 

Third-class  riprap  tu.  yds. 

Fourth-claas  riprap cu.  yds. 


Work  Done. 

To 

To 

During 

October  1, 

OcMkt  1, 

fiscal 

1912. 

1913. 

year. 

1.144.44H 

1,180.791 

36.343 

122 

277 

155 

1.072 

1.959 

887 

337 

54.S 

211 

329 

1.4H0 

1.151 

SS 

n5 

5a 

1.194 

1.495 

301 

To  October  1,  1910,  $7,640  worth  of  work,  or  1.3  per  cent  of 
this  contract  was  finished;  to  October  1,  1911,  $324,200  worth 
of  work,  or  55  per  cent;  to  October  1,  1912,  $594,190  worth  of 
work,  or  90  per  cent;  to  Octol)er  1,  1913,  $022,200  worth  of  work 
has  been  finished,  which  includes  about  92  per  cent  of  the  orig:inal 
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contract  and  $81,805  worth  of  work  not  in  the  preliminary  esti- 
mate for  this  contract. 

A.  6.  Austin,  Assistant  Engineer,  with  an  office  at  Canajoharie, 
has  heen  in  charge  of  this  contract  during  the  year. 

The  following  table  shows  the  amount  of  work  done  during  the 
year  and  the  total  to  date: 


ITEMS  OF  WORK. 


Cfeamig lump  mm 

T.xcmniaoD cu.  yds. 

Lining cu.  yds. 

Fint-das  pavim; aq.  yds. 

Fint'«lHi  ripr^ ou.  yd«. 

Ser4Md<i>i«  ripnp cu.  yds. 

Third^lMi  ripr»p cu.  yds. 

FourtlMlaa  riprap cu.  yds. 

Extra  Work  Order  dated  /m.  24.  1912. 
Fourth^iaBB  tipnp cu.  yds. 


PcrUmiiuuy 

QitiniAte,  m 

affected  by 

altentions. 


1180 
•1,263.302 

4ao 

2.500 
700 

6.210 
400 

2.600 

1,276  24 


Work  done 
during  year. 


Total 

work  done 

to  date. 


Percent 
of  work 

done 
during 

year. 


lO^c 

lOO'^o 

36.343 

1,180.791 

li» 

277 

887 

1.959 

211 

548 

1.151 

1.480 

50 

135 

301 

1,495 

0 

1,276.24 

10 
2 
32 
35 
30 
18 
12 


11.6 


Percent 
of  work 

done 
to  date. 


100 
93. & 
57.7 
78.4 
78  3 
23  8 
33  7 
57.5 

100 


*  Inchidca  114,685  cu.  yds.  not  in  prelimiaary  estimate,  but  in  September,  1911,  estimate,  also  11.692  cu.  yds 
in  July,  1912.  estimate  and  34,025  cu.  yds.  in  July,  1913.  estunate. 


Contract  No.  20-D,  Section  No.  Z, 

This  contract  has  been  modified  bv  alterations  as  follows: 

Alteration  No.  2,  approve<l  by  the  Canal  Board  November  22^ 
1010,  changes  spoil  banks  to  avoid  erosion. 

Alteration  No.  3,  approved  by  the  Canal  Board  May  18,  1911, 
straightens  channel  below  lo(rk  No.  11  to  improve  alignment. 

Alteration  No.  4,  approved  by  the  Canal  Board  November  12, 
1912,  provides  riprap  below  dams  Nos.  6  and  9  and  lock  No.  10 
to  prevent  scour. 

Alteration  No.  5,  approved  by  the  Canal  Board  June  11,  1913, 
changes  alignment  Sta.  2319  to  Sta.  2419, —  improvement  at  de- 
creased cost. 

During  the  year,  surveys  of  the  following  parcels  have  been 
made,  mapped  and  checked  and  sent  to  the  Division  Engineer: 
Martin  Estate;  New  York  Central  &  Hudson  Jliver  Railroad  Co. ; 
Jacob  Klock;  Alex.  Yates;  Charles  Young;  Peter  Vrooman; 
James  Burr;  Alfred  DeGraff;  Susan  11.  Shutts;  Aaron  Pepper 
Estate,  2  parcels;  Catherine  Robb;  Alfred  DeGraif,  2  parcels 
and  a  release  map ;  N.  Y.  C.  &  H.  R.  R.  R.  Co.,  release  map. 
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On  this  contract,  thirf  section,  original  cross-sections  were  taken 
from  Sta.  2840  to  Sta.  2480,  Sta.  2436  to  Sta.  2428,  Sta.  2364 
to  Sta.  2316  and  from  Sta.  2268  to  Sta.  2298,  also  of  Van  Wie  s, 
Aurics,  Danoscara  and  Cayadutta  creeks. 

Cross-sections  to  ascertain  the  scour  of  the  spring  floods  wero 
taken  over  the  dredged  channel  l>etween  Stas.  2949  and  2738. 
About  95,000  cu.  yds.  were  washed  in  during  the  winter  and 
spring,  above  grade. 

During  the  year  the  hydraulic  dredge  Mohawk  did  the  prism 
excavation  between  Stas.  2846  and  2805  +  35,  also  from  Sta. 
2801  to  Sta.  2732,  Sta.  2733  to  Sta.  2714  +  70,  including  Caya- 
dutta  creek  outlet,  Sta.  2652  to  Sta.  2601,  Sta.  2548  to  Sta.  2532, 
and  between  Stas.  2522  and  2509,  also  the  outlets  to  Danoscara 
and  Auries  creeks,  and  over-depth  excavation  between  Stas.  2745 
and  2732  and  between  Stas.  2646  and  2638  for  a  spoil  area  for 
the  dipper  dredge. 

The  dipper  dredge  Xo.  1  did  the  prism  excavation  between 
Stas.  2937  +  60  and  2929,  also,  under  alteration  Xo.  4,  the  ex- 
cavation for  riprap  l)elow  dam  No.  9  between  Stas.  2947  +  52 
and  2946  +  02.  This  dredge  has  also  done  the  prism  excavation 
between  the  Fonda  bridge,  Sta.  2702,  and  Sta.  2666,  from  Sta. 
2532  to  Sta.  2522  and  a  part  of  the  stream  entrances  at  Aurie& 
and  Danoscara  creeks. 

The  prism  from  the  Fonda-Fultonville  bridge  to  Schoharie 
creek  outlet  is  nearly  completed. 

During  the  year  the  stream  entrance  work  at  Danoscara  and 
Van  Wie's  creeks  has  been  practically  completed  and  the  work 
at  Auries  creek  has  been  started. 

During  the  year  a  hull  for  a  derrick  boat  was  built  at  Cana- 
joharie,  launched,  partly  equipped  and  moved  to  Fonda,  where 
it  was  finished.     This  hull  is  60  ft.  Ion*?  bv  30  ft.  beam  and  has 

kU  ft 

a  depth  of  6  ft.  6  inches,  containing  30,500  ft.  B.  M.  of  lumber. 
The  hull  is  equipped  with  a  40-li.  p.  Lidgerwood  boiler  and  a 
double-cylinder,  3-drum,  Lidgerwood  engine,  9  in.  x  10  in. ;  also 
stiff-leg  derrick  with  boom  12  in.  x  12  in.  x  60  ft.  and  mast 
12  in.  X  12  in.  x  22  ft.  This  boat  is  used  to  lay  riprap  and  also 
to  excavate  under  bridges  where  the  dredges  cannot  work. 
For  excavating  under  the  Fultonville-Fonda  bridge,  this  derrick 
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boat  was  rigged  with  a  smaller  derrick  with  a  mast  only  15  ft. 
long. 

The  following  additional  plant  has  been  put  in  commission 
during  the  past  year : 

Dipper  dredge  Xo.  4,  the  hull  of  which  is  102  ft.  long,  38  ft. 
wide  and  8  ft.  7  inches  deep,  equipped  with  a  4-cu.  yd.  dipper 
with  manganese  steel  front  and  a  45-ft.  boom  built  up  of  steel.  The 
dipper  handle  is  42  ft.  long  by  221/2  inches  square.  The  main 
hoisting  engine  has  16-in.  cylinder  and  18-in.  strode.  The  for- 
ward spuds  are  36  in.  x  36  in.  square  x  38  ft.  long,  built  up  of 
wood  and  operated  by  9  in.  x  9  in.  engines.  The  rear  spud  is 
20  in.  X  20  in.  x  38  ft.  The  boom  is  mounted  on  a  swing- 
ing circle  18  ft.  in  diameter  and  operated  by  two  9  x  9-in.  engines. 
The  boom  is  supported  by  a  steel  *'A'\  frame.  The  boiler  is  a 
Scotch  marine  type  with  1,500  sq.  ft.  of  heating  surface.  The 
lighting  system  is  worked  with  a  5-k.  w.  generator.  The  cables 
used  are  as  follows:  Main  hoist,  1%-in.  diameter;  swinging 
circle,  li/4-in.  diameter;  forward  spuds,  l*!s-in.  diameter;  and 
aft  spud  1-in.  diameter.     The  backing  chain  has  li/4-in.  links. 

The  tug-boat  Hudson,  length  43  ft.,  beam  13  ft.,  draft  6  ft. 
8  in.  imder  normal  conditions.  The  engine  is  13V2-in.  x  14-in. 
stroke  and  the  boiler  of  marine  type. 

Dump  scow,  capacity  100  cu.  yds.,  length  95  ft.,  beam  17  ft. 
and  depth  7  ft.  6  inches. 

Two  dump  scows,  capacity  of  each  175  cu.  yds.,  length  105 
ft.,  beam  30  ft.  and  depth  6  ft.  6  inches. 

Motor  boat,  length  25  ft.,  beam  5  ft.  and  16-h.  p.  motor. 

Tug-boat  Arrow,  length  about  40  ft.,  beam  12  ft.,  draft  6  ft., 
equipped  with  10  x  10-in.  engine. 

The  new  dipper  dredge  was  built  in  Amsterdam  and  put  in 
operation  above  lock  Xo.  11,  July  23,  1913.  This  dredge  has 
worked  since  between  Stas.  2318  +  80  and  2340  +  75,  about  51,600 
cu.  yds.  of  excavated  material  being  spoiled  l)etween  Stas.  2300 
and  2335  back  of  Pepper  island,  and  between  Stas.  2250  and 
2270,  back  of  Eobb  island. 
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The  following  table  shows  the  quantities  of  work  done  on  this 
contract  during  the  year: 


ITEMS  OF  WORK. 


WosK  Dwn, 


Ezcavatioo cu.  yds. 

Lining cu.  yd«. 

¥irat-«lMB  itone  paving aq.  yds. 

Firat-ciMB  riprap cu.  yds. 

Seoond-clMB  riprap eu.  yds. 

Fourtb-ciMB  ripnp  cu.  yds. 


To 

To 

October  1. 

October  1. 

1912. 

1913. 

484.583 

1.382.909 

18 

73 

114 

437 

67 

178 

61 

176 

123 

384 

Dunoff 
teal 


.32« 

6& 

323 

111 
115 
261 


M.  E.  James.  Assistant  Engineer,  with  office  at  Fultonville,  has 
been  in  charge  of  contract  No.  20-1),  section  Xo.  3  during  the  past 
year. 

Contract  No.  20-D,  Section  Xo.  2. 

During  the  year,  surveys  of  the  following  parcels  have  been 
made,  mapped  and  checked  and  sent  to  the  Division  Engineer: 
Mrs.  Isaac  Swart;  New  York  (Antral  and  Hudson  Kiver  R.  R. 
Co. ;  David  C.  DeGraff,  right  to  flood  map ;  Mrs.  John  Buys ; 
John  G.  DeGraflF,  right  to  flood  map;  Mrs.  Maggie  Bradt;  S. 
Vedder  Bradt;  S.  M.  Putnian;  A.  Francis  Bradt,  and  Nicolo 
Bassano. 

During  the  year  the  hydraulic  dredge  Am^sterdam  and  the 
dipper  dredge  worked  between  Sta.  16G5  and  dam  No.  6.  Tho 
prism  excavation  has  been  nearly  completed  during  the  year  be- 
tween Stas.  1991  +  06  and  1802,  also  Sta.  1840  to  Sta.  1750  and 
Sta.  1065  to  Sta.  1670. 

lender  an  extra  work  order,  repairs  were  made  to  lock  No. 
9  and  dam  No.  5,  161  piles,  12  in.  x  12  in.  and  43  ft.  long, 
being  driven  as  sheet-piling  across  the  upper  end  of  the  lock  and 
along  the  river  wall  to  the  upper  side  of  the  dam  and  then  about 
20  ft.  at  right  angles  to  the  river  wall  toward  the  center  of  the 
river,  and  374  cu.  yds.  of  concrete  being  placed  over  the  top  of 
the  piles  and  back  to  the  old  concrete  of  the  lock  and  dam. 
Al)out  200  ft.  of  crib  coffer-dam  was  built.  These  piles  were 
driven  with  a  No.  1  steam  hammer.  3  pie<*es  of  3-in.  x  4-in. 
^-^gging  were  spiked  on  two  faces  of  the  timber  to  make  it  tongued 
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and  prooved.  No  little  trouble  was  experienced  in  driving  these 
piles  on  account  of  the  friction  and  on  account  of  riprap  stone, 
old  coffer-dam  material,  etc.,  which  was  in  many  cases  l>elow  the 
surface  and  had  to  \ye  hooked  out  wnth  grapples,  etc. 

The  following  shows  the  amount  of  Avork  done  on  this  section 
during  the  past  year: 


Work  Done. 

ITEMS  OF  WORK. 

To 

Oetohw  1, 

1912. 

To 

October  1. 

1913. 

During 
fiscal 

EsearUioD cu.  ydn. 

54.285 

697,600 

643.315 

T.  S.  Bailey,  Assistant  Engineer,  with  an  office  at  lock  No.  9 
and  lock  !Xo.  10,  has  been  in  charge  of  work  on  this  section  during 
the  year. 

For  the  whole  of  contract  No.  20-D,  on  Oct()l)er  1,  1911, 
$60,120  worth  of  work,  or  2  per  cent  of  the  contract  had  been 
done;  on  October  1,  1912,  $27(5,880  worth  of  work,  or  10  per 
cent  of  the  contract  had  been  finished;  on  October  1,  1913, 
$1,087,680  worth  of  work,  or  40.6  per  cent  of  the  contract  is 
finished,  thus  showing  that  »30.6  per  cent  of  this  contract  w-as  com- 
pleted during  the  past  year. 

The  following  table  shows  the  amount  of  work  done  during  the 
year  and  the  total  to  date: 


ITEMS  OF  WORK. 


Ckaring lump  sum 

EaKavBtkm cu.  yds. 

lining cu.  yds. 

8eooDd-c]a«  concrete cu.  yds. 

Kni^lam  paving sq.  yds. 

Fmt-clas  ripnp cu.  yds. 

8eoond-ctMB  riprap cu.  yds. 

Thini-clMs  riprap cu.  yds. 

Foortb-clan  riprap cu.  yds. 

Sxtra  Work  Order  doled  Nn.  18.  1912. 
Labor  and  material,  etc 


Preliminary 

estimate,  as 

affected  by 

alterations. 


1720 

5,118.800 

650 

400 

3,600 

2,000 

10,540 

1.200 

6,000 


Work  done 
during  yi 


0 

1.584.104 

55 

0 

323 

111 

115 

0 

261 


Total 

work  done 

to  date. 


8% 


2,123.062 

73 

61 

437 

178 

176 

0 

384 


132. 827.411    S32.827.41 


Per  cent 
of  work 

done 
during 

year. 


0 

30.9 
8  4 
0 
8 
5 
1 
0 
4 


Per  cent 
of  work 

done 
to  date. 


8 

41 

11 

15 

12 

8 

1 

0 

6.4 


.5 
.2 

.1 

.9 
.7 


*  Tlua  extra  work  order  baa  not  been  finisbed  to  date. 
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Contrart  No.  86. 

On  this  contract,  during  the  year,  the  old  south  pier  was  re- 
moved, the  old  spans  removed  and  the  new  steel  erected,  the  block 
pavement  laid  and  the  concrete  walks  laid. 

With  the  exception  of  an  extra  work  order  for  some  railing 
along  the  trusses  and  the  removal  of  a  few  yards  of  excavation 
from  the  old  south  pier,  this  contract  is  completed.  The  final 
account  is  nearly  prepared. 

The  following  shows  the  amount  of  work  done  during  the  year 
on  this  contract : 


ITEMS  OF  WORK. 


ExeaT»tion cu.  yds 

PiJ«B,  12  ft,  long,  or  under lin.  ft 

Seropd-clas  concrete cu.  yds 

Reinforced  roncrete cu.  yds, 

Fourth-elsM  riprap cu.  yds, 

Structural  steel .'ibe 

Metal  reinforcement lbs, 

Pavement sq.  yds. 

Sidewalk  railing lin.  ft. 

Iron  oastingi lbs. 

Teat  piles Nc 

Creoeoted  lumber ft.  B.  M 

Coffer-dams,  etc per  cent 

Maintaimng  traffic per  cent 

Amount  psyable  for  bridge  superstructure per  cent 


Work  Donb. 

To 

To 

October!, 

October  I, 

1912. 

1013. 

738 

2.257 

0 

870 

455 

996 

0 

46 

0 

102 

27 

306.912 

1,161 

9.834 

0 

468 

0 

452 

880 

2.080 

2 

3 

0 

20.900 

25 

100 

0 

100 

0 

100 

During 
fiscal 
year. 


1.51» 

870 

541 

46 

102 

306.885 

8.673 

46S 

452 

1.20O 

1 

20.000 

75 

100 

100 


To  October  1,  1912,  $4,940  worth  of  work,  or  11  per  cent  of 
this  contract  was  done;  on  October  1,  1913,  this  contract  is  prac- 
tically finished. 

C.  R.  DeGraff,  Assistant  Engineer,  with  office  at  Canajoharie, 
has  had  charge  of  this  contract  from  the  beginning  until  May  1, 
1913.  Since  that  time,  W.  H.  H.  Klinkhart,  Masonry  Inspector, 
has  been  in  charge. 
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The  following  table  ahows  the  amount  of  work  done  during  the 
year  and  the  total  to  date: 


ITEMS  OF  WORK. 


EzcftTstion cu.  ycb. 

8heeHaK  and  bndm; ft  B.  M. 

Piles,  12  ft.,  or  under Uo.  ft. 

Second^Ian  conercte eu.  yds. 

Reinfareed  eonerete eu.  yds. 

Fourtb-ebsB  riprap eu.  yds. 

Structuiml  sled Itn. 

Metal  ranforoanent lbs. 

Wood  Uoek  Davement sq.  yds. 

Sideiialk  railing Tlin.  ft. 

Iron  eastinff lbs. 

T«  piles No. 

CrcsQSotod  hunbcr ft.  B.  M. 

Cotfer-dama,  pumping,  baiting  and  draioing. 

hunpsum 

Maintaining  highway  traffic lump  sum 

Deduct  for  nidge  supentrueture,  etc  Jump  sum 


P^minary 
estimate. 

Work  done 
during  year. 

Total 

work  done 

to  date. 

5.000 

1.519 

2.257 

12.039 

0 

12,039 

2.200 

870 

870 

1,150 

541 

996 

50 

46 

46 

•102 

102 

102 

414.000 

395.885 

396.912 

10.600 

8.573 

9.834 

472 

468 

468 

452 

452 

452 

2,300 

1.200 

2,080 

4 

1 

3 

22.000 

20.900 

20,900 

$2,100 

75% 

100% 
100% 

11.800 

100% 
100% 

$211 

100% 

Per  oent 
of  work 

done 
during 

year. 


30  4 

100 

39  5 

47 

92 
100 

95.8 

81.8 

99 
100 

52 

25 

95 


Percent 
of  work 

done 
to  date. 


5 

6 


1 


75 

100 
100 


45 
100 

39 

86 

92 
100 

95.9 

92.8 

99  1 
100 

90  4 

75 

95 

100 
100 
100 


*  Inefaidei  eioess  of  12  eu.  yds.  of  fourth^lasa  riprap. 


Erie  Canal,  Eesibency  No.  3. 

Resident  Engineer  Ernest  D.  Hendricks  reports : 

The  limits  of  this  residency  are  old  lock  Xo.  27,  near  Cranes- 
ville,  on  the  east,  and  lock  Xo.  34,  near  Mindenville,  on  the  west. 
The  contract  work  included  in  this  residency  has  consisted  of 
contract  Xo.  17  and  parts  of  contracts  Xos.  14  and  36.  At 
present  the  work  on  this  residency  consists  of  the  operation  of 
movable  dams  Xos.  5  to  11,  inclusive,  and  the  care  and  operation 
of  the  adjacent  locks. 

Contract  No.  17. 

This  contract  is  completed.  The  work  consisted  of  the  con- 
struction of  dam  Xo.  7,  lock  Xo.  11,  at  Amsterdam,  and  dam  Xo. 
8,  lock  Xo.  12,  at  Tribes  Hill.  The  contract  work  was  per- 
formed by  Alexander  Murdoch.  All  work  was  completed  previous 
to  the  past  year. 


Contract  No.  14,  Section  No.  3. 

The  work  on  this  contract  includes  the  construction  of  dam 
Xo.  9  and  lock  Xo.  13  at  Yosts,  dam  Xo.  10  and  lock  Xo.  14 
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at  Canajoharie,  dam  !Xo.  11  and  lock  No.  15  at  Fort  Plain,  and 
the  retaining  dam  at  !Mindenville. 

At  the  Ix^ginning  of  the  past  year  all  contract  work  had  been 
completed.  Portions  of  the  coffer-dams,  however,  remained  in 
the  river  and  these  have  since  been  removed.  The  final  estimate 
for  this  contract  was  complete*!  diiring  the  past  year. 

A  list  of  alterations  on  this  contract  is  given  in  the  report  of 
Residencv  Xo.  2. 

The  quantities  for  the  preliminary  and  final  estimates  follow: 


ITEMS  OF  WORK. 


ClMring lump  vum 

All  oicAvation cu.  ydi. 

Sheeting  and  bracing ft.  B.  M. 

Forming  embankment,  fint-claai cu.  ydi. 

Sawed  lumber.  vello»  pine  or  Douglas  fir ft.  B.  M. 

Sawed  lumber,  hemlock  ft.  B.  M. 

White  oak  in  miter-eills  and  gates ft.  B.  M. 

Sawed  lumber,  white  oak ft.  B.  M. 

Creoaoted  ypUow  pine  or  Douglas  fir ft.  B.  M. 

Stone  filling  in  crios cu.  yds. 

Foundation  piles,  10  ft.  long No. 

Foundation  piles,  12  ft.  long No. 

Foundation  piles.  14  ft.  long No. 

Foundation  piles,  1«  ft.  long No. 

Foundation  piles,  20  ft.  long No. 

Wooden  sheet-pilinx ft.  B.  M. 

Second-claas  concrete cu.  yds. 

Third-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Second-claas  stone  paving sq.  yds. 

Third-claas  stone  paving *Q-  yds. 

Baliaat cu.  yds. 

Firat-claas  riprap cu.  yds. 

Second-claas  riprap cu.  yds. 

Third-clasB  riprap cu.  yds. 

Fourth-class  nprap cu.  yds. 

Structural  steel lbs. 

Metal  m  uprights  for  dams H)«. 

Metal  in  gates  for  dams lbs. 

Metal  in  lock-gates lbs. 

Metal  in  needle-dams Ibe. 

Metal  in  lock-valves lbs. 

Metai  reinforcement lbs. 

Iron  castings,  plain 11*. 

Iron  eastings,  machined lbs. 

Cast  iron  shoes  for  uprights lbs. 

Wrought  iron  chains lbs. 

Wrought  iron  pipe  raihng lin.  ft. 


Prriiminary 
estimate,  as 
affected  by 
alteratiooa. 


IfiO 

423.165 

83.412 

65.S77 

11.5.890 

64. M2 

35.100 

7,000 

15.700 

1.400 

70 

118 

1.500 

2.562 

0 

•    115.270 

75.199 

1.280 

0 

3.577 

460 

2.263 

2.847 

7,460 

942 

8.607 

2,626.966 

580.000 

8.10,000 

566,400 

246.000 

69.600 

198.769 

34.900 

22.200 

86. 0% 

148.000 

3.500 


Final 
aitimate. 


60% 

302.774 

73,077 

51,541 

31,633 

49,004 

19.510 

6.136 

19.444 

1.181 

79 

85 

38 

1.665 

338 

85.824 

54.909 

794 

1 

3.380 

372 

1,753 

2.583 

5,955 

940 

7,585 

2,572.588 

537.141 

780.723 

521.811 

175.626 

67.912 

176,666 

31,897 

19,786 

82,758 

142.654 

3.455 
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Contract  No.  36. 
This  contract  was  completed  in  1912. 

Operatwn  of  Movable  Dam^s, 

The  specifications  for  the  dredging  contracts  call  for  the  lower- 
ing  of  the  dams  in  the  ^lohawk  river  to  facilitate  dredging  opera- 
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tions.  Dams  Nos.  5  to  11,  inclusive, ^have  been  operated  during 
the  year  for  this  purpose.  In  addition  to  this  they  have  been 
used  to  minimize  flood  conditions  as  much  as  possible. 

A  dam-tender  and  three  assistants  are  employed  on  each  of  the 
dams  while  it  is  in  operation.  These  men  are  required  to  main- 
tain the  Jevel  above  the  dam  at  the  required  depth,  read  the 
gages  above  the  dam  every  four  hours  and  keep  the  dam  clear  of 
the  debris  and  driftwood,  which  lodges  against  the  chains  and 
uprights. 

All  dams  were  raised  between  December  15  and  23,  at  the  close 
of  the  1912  season. 

For  the  season  of  1913  the  dams  were  placed  in  operation  as 
refjuired  by  the  contractors  from  March  to  June.  The  damago 
caused  by  the  flood  of  March  25-28  at  dam  No.  9  at  Yosts  and 
dam  No.  8  at  Tribes  Hill  has  been  repaired  and  all  dams  are  in 
operation. 

A.  O.  Hollenbeck  is  in  charge  of  dams  Xos.  5-8,  inclusive, 
reporting  to  this  office.  Credit  should  be  given  to  the  dam-tenders 
and  their  assistants  for  their  intelligent  and  faithful  per- 
formance of  their  duties. 


Erie  Canal,  Residency  Xo.  4. 
Resident  Engineer  George  I.  Oakley  reports: 

Residency  No.  4  of  the  Erie  canal  extends  from  a  point  2,400 
feet  east  of  lock  No.  34  of  the  present  canal  at  Mindenville,  Mont- 
gomery county,  to  the  division  line  between  contracts  Nos.  30 
and  29,  near  Sterling  creek,  and  four  miles  east  of  the  easterly 
boundary  line  of  the  city  of  Utica.  The  length  of  the  Barge 
canal  within  the  limits  of  Residency  No.  4  is  23.8  miles. 

The  construction  work  on  this  residency  is  divided  into  the 
following  main  contracts : 

Contract  No.  18.  Land  line  from  one-half  mile  east  of  Min- 
denville to  Indian  Castle.  Length,  3.63  miles.  Kelley  Bros.  Con- 
tracting Co.,  Syracuse,  N.  Y.,  contractors.  Final  estimate  of 
contract  as  revised,  $476,978.85. 
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Contract  No.  20-A.  Land  line  and  dredging  from  Indian 
Castle  to  Little  Falls.  Length,  4.5  miles.  Houston  Barnard, 
Kochester,  X.  Y.,  contractor.  Final  estimate  of  contract  as  re- 
vised, $320,690.94. 

Contract  No.  31.  Land  line  through  Little  Falls.  Length, 
1.01  miles.  Casev  &  Murray,  Rochester,  N.  Y.,  contractors. 
Final  estimate  of  contract,  $751,341.76. 

Contract  No.  30.  Land  line  and  dredging  river  from  Little 
Falls  to  Sterling  creek.  Length,  14.62  miles.  Acme  Engineer- 
ing &  Contracting  Co.,  Herkimer,  N,  Y.,  contractors.  Original 
contract  price,  $2,591,666.50;  as  revised  by  alterations  Nos.  1 
to  11,  inclusive,  $2,681,761.12. 

Contract  No.  13.  Superstructures  for  two  bridges  on  contract 
No.  18  are  included  in  this  contract.  Penn  Bridge  Co.  Beaver 
Falls,  Pa.,  contractors.  Final  estimate,  Residency  No.  4  portion, 
$9,932.18. 

Contract  No.  87.  For  constructing  a  bridge  over  the  improved 
Erie  canal  at  Sta.  4078,  one-quarter  mile  east  of  Rocky  Rift 
dam  on  contract  No.  20-A.  The  P.  B.  McCaghey  Co.,  Little 
Falls,  N.  Y.,  contractors.    Contract  price,  $11,202.50. 

Contract  No.  92.  For  power  plants,  electric  equipment  and 
machinery  for  operating  and  lighting  locks  Nos.  16,  17,  and  18, 
on  Residencv  No.  4.  Contract  let  to  Mc Arthur  Bros.  Co.  &  Lord 
Electric  Co. 

Contract  No.  107.  For  constructing  a  lift-bridge  over  the  im- 
proved Erie  canal  at  Little  Falls,  N.  Y.  Jackson  L.  Richmond, 
Brockport,  N.  Y.,  contractor.     Contract  price,  $127,707.30. 

The  contract  has  not  been  awarded  for  the  completion  of  the 
unfinished  portions  of  contracts  Nos.  18  and  20-A  and  the  com- 
pletion of  the  work  within  the  limits  of  contract  No.  31,  neces- 
sary to  change  from  the  present  canal  to  the  Barge  canal.  These 
plans  are  nearly  completed. 

In  order  to  complete  the  Barge  canal  additional  work  will  be 
required  on  contract  No.  30,  consisting  in  the  construction  of 
necessary  connections  between  the  existing  canal  and  the  Barge 
canal  at  various  points  between  Jacksonburg  and  Mohawk. 
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The  following  statements  show  the  progress  made  on  construc- 
tion work  during  the  past  year  on  the  contracts  actively  in  forcb 
on  the  residency : 

Contract  No.  20~A. 

This  contract  b^ins  at  the  western  end  of  contract  Xo.  18, 
at  Indian  Castle,  and  extends  to  the  eastern  end  of  contract  Xo. 
31,  at  Little  Falls.  The  work  includes  0.7  mile  of  land  line  at 
the  eastern  end  and  3.8  miles  of  dredging  in  the  Mohawk  river 
between  Kocky  Rift  dam  and  Little  Falls.  The  contract  was  let 
on  August  20,  1909,  to  Houston  Barnard,  of  Rochester,  X".  Y. 

This  contract  has  been  modified  bv  alterations  as  follows: 

ft 

Alteration  Xo.  1,  approved  by  the  Canal  Board  June  25,  1910, 
increases  height  of  spoil  banks,  north  side,  Sta.  4059  to  Sta. 
4079,  at  contractor's  request  —  no  increase. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  August  30, 
1911,  increased  height  of  spoil  banks,  south  side.  Castle  creek  to 
Sta.  4100. 

Alteration  Xo.  3,  approved  by  the  Canal  Board  July  11,  1912, 
permits  use  of  cobblestone  for  wash  wall  to  expedite  work,  no 
increase;  raises  dike  along  east  bank  of  Castle  creek  for  flood 
protection. 

Alteration  Xo.  4,  approved  by  the  Canal  Board  September  9, 
1913,  eliminates  work  unfinished  to  avoid  interference  with 
navigation. 

During  the  first  year  of  this  contract  8.5  per  cent  was  done, 
during  the  second  year  15.9  per  cent,  during  the  third  year  36.6 
per  cent  and  during  the  fall  of  last  year  4.3  per  cent  was  done, 
making  a  total  of  65.3  per  cent  of  the  original  contract  com- 
pleted on  January  1,  1913. 

During  the  fall  of  1912  the  12-inch  hydraulic  dredge  Itidmn 
Castle  continued  the  prism  excavation  in  the  river  and  land  line. 
A  traveling  derrick  equipped  with  an  orange-peel  bucket  exca- 
vated in  the  vicinity  of  Castle  creek.  200  linear  feet  of  rip- 
rap protection  was  placed  on  the  north  embankment  opposite 
Castle  creek  and  about  350  cu.  yds.  of  wash  wall  on  the  prism 
slopes. 

Between  January  1,  and  June  11,  1013,  no  work  was  done 
on  this  contract.     Owing  to  difficulties  in  finishing  the  work  at 
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points  where  it  conflicted  with  the  operation  of  the  present  Erie 
canal,  the  contract  was  cancelleii  by  the  Canal  Board  on  June 
11,  1913. 

The  engineering  work  on  this  contract  has  been  in  charge  of 
E.  E.  Kendall,  Assistant  Engineer. 

The  following  summary  shows  the  amount  of  work  put  imder 
contract  and  the  amount  done  up  to  June  11,  1913,  including 
alterations  in  force  and  extra  work  orders : 


ITEMS  OF  WORK. 


Clearinx lump  lum 

Grubbing cu.  yd^. 

EicAvation cu.  yds. 

Sheeting  and  bracing  it.  B.  M. 

Round  timber  bracinK lin.  ft. 

Forming  embankment cu.  yds. 

Lining cu.  yd* 

Wash  wall cu.  yJU. 

First-clan  riprap cu.  y.ia. 

Seeond-cIaaB  riprap cu.  yds. 

Third-clan  riprap cu.  yds. 

Fourtli-«lan  ripr^ cu.  yds. 

Extra  Work  Ordert. 
Moving  bridge  over  R.  R.  feeder,  Sta.  4079. 

lump  sum 
Maintaining  highway  traflSc  over  R.  R.  feeder. 

SU.  4079 lump  sum 


PrelimiDary 

entimate.  as 

Work  done 

affected  by 

during  year. 

alterations. 

0 

0 

294 

11 

384.756 

12.647 

0 

0 

0 

0 

8.800 

3.636 

0 

0 

4.097 

137 

0 

0 

141 

141 

224 

224 

0 

0 

$600 

Total 

work  done 

to  date. 


Peroent 

of  work 

done 

to  data. 


•8 

a 

8 


Contract  Xo.  87. 

This  contract  is  for  the  coudtruction  of  a  farm  bridge  over  tho 
improved  Erie  canal  at  Indian  Castle,  one-quarter  mile  east  of 
Rocky  Kift  dam.  The  work  includes  a  steel  bridge  with  abut- 
ments and  approaches. 

The  contract  was  let  on  February  IT,  11)18,  to  the  F.  B.  Mc- 
Caghey  Co.  of  Little  Falls,  X.  Y.  Delivery  of  plant  was  made 
at  site  on  March  5,  1913,  and  actual  work  started  on  April  14. 
The  abutments  and  approaches  have  been  completed  and  the  steel 
work  assembled.  Work  completed  to  September  30,  1913,  is  63.4 
per  cent. 

The  engineering  w^ork  on  this  contract  is  in  charge  of  E.  E. 
Kendall,  Assistant  Engineer. 
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The  following  summary  shows  the  amount  of  work  put  under 
contract  and  the  amount  of  work  done  to  September  30,  1913: 


ITEMS  OF  WORK. 


EittTitioa  eu.  yds. 

Forming  eoDbaakinent eu.  yds. 

Pumtd  lumber,  yellow  pioe ft.  B.  M. 

Seeond-eiiBS  eonerete eu.  yda. 

Stnietiiral  ited lbs. 

Wooden  fence tin.  ft. 

CofferHlaine,  pumping,  buUng  and  draining. 

lun^^sum 


Ptetiminary 
eitimnte. 

Work  done 
during  year. 

Total 

work  done 

to  date. 

Pereent 
of  work 

done 
during 

year. 

3.900 
1.800 
5.500 

525 
75.000 

275 

9480 

3.361 

1.906 

0 

561 

0 

0 

9480 

3.361 

1.906 

0 

561 

0 

0 

9480 

86  2 
105  9 

0 
106.9 

0 

0 

100 

Percent 

of  work 

done 

to  date. 


86. 

105 
0 

106 
0 
0 

100 


Contract  No.  107. 

This  contract  provides  for  the  construction  of  a  lift-bridge  and 
a  fixe<l  bridge  over  the  Erie  canal  at  Little  Falls.  The  contract 
was  let  on  February  10,  1913,  to  Skene  &  Richmond  of  Brock- 
port,  X.  Y.  On  August  11,  1913,  this  contract  was  assigned  to 
Jackson  L.  Richmond. 

A  small  amount  of  work  for  maintenance  of  highway  traffic 
was  done  during  April.  The  actual  work  of  construction  was 
not  started  until  August  9.  The  work  done  has  been  the  con- 
struction of  four  concrete  piers  for  the  emcrgoncy  bridge  and  a 
small  amount  of  excavation.  The  present  steel  bridge  over  tht: 
Erie  canal  has  been  moved  westerly  about  2(U)  feet  and  timber 
trestles  erected  at  the  ends  for  maintenance  of  highway  traffic. 
Work  completed  to  September  30,  1913,  is  4.1  per  cent. 

The  engineering  work  on  this  contract  is  in  charge  of  E.  E. 
Kendall,  Assistant  Engineer. 

The  following  summary  shows  the  amount  of  work  put  under 
contract  and  the  amount  of  work  done  to  September  30,  1913: 


ITEMS  OF  WORK. 


Excavation cu.  ydii. 

Formbg  embankment cu.  yds. 

Lining cu.  ydii. 

Lowcrins  lining  on  tow-path cu.  yds. 

Seoond-clam  eonerete cu.  yds. 

Yin^hm  reinforced  concrete cu.  yde. 

SeeowWkMi  reinforced  concrete eu.  yds. 

Straetural  sted lbs. 


Preliminary 
estimate. 

Work  done 

during 

year. 

Total 

work  done 

to  date. 

Percedt 

of  work 

done 

during 

year. 

Percent 

of  work 

done 

to  date. 

18.500 

1,565 

1.565 

8.5 

8.5 

6« 

0 

0 

0 

0 

375 

0 

0 

0 

0 

146 

0 

0 

0 

0 

2.420 

64 

64 

2  6 

2.6 

53 

0 

0 

0 

0 

1.150 

0 

0 

0 

0 

800.000 

270 

27U 

0.03 

OM 
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ITEMS  OF  WORK. 


MeUl  reiaforeaDcnt Ibi. 

Mftrhinary Ihn. 

CMt  iron  pipe  aod  tpecuJi lb*. 

Metal  dttcto lb*. 

Sftwed  lumber,  yellow  pine ft.  B.  M. 

Shertini  and  bracing    ft.  B.  M. 

Lnttiee  railing Hn.  ft. 

Wrought  iron  pipe  railing iin.  ft. 

Wooden  fence Iin.  ft. 

6-m.  Titrified  pipe  ftnd  spe^iab  .  Iin.  ft. 

Drilling  holee  in  roek  ukI  existing  maaoDry, 

Iin.  ft. 

Brick  pnvement iq.  ydn. 

Cobblestone  psving     aq.  yds. 

Portland  eemeot  sidewalks m|.  ft. 

Relaying  fla^tones kj.  f t. 

Electric  equipment lumpsim 

Plumbini( lump  sum 

Doors,  windows,  woodwork,  hardware,  roofioK. 

painting   . .  lamp  sjm 

Maintenance  accessories lump  tunc 

Catch  basin lump  s  an 

Maintenance  of  navigation . .  .  lump  sum 

Maintenance  of  highway  traffic ....  lump  sum 

Removing  building No. 

Deduct  bridge  superstructures  remov<>d, 

lumpsum 


PrriimiBary 
estimate. 


Work  done 
during  year. 


1 

72.200 

0 

ftS.KK) 

0 

6,301 

0 

2.400 

0 

45.000 

0 

6.(K>{) 

0 

3«5 

0 

170 

0 

242 

0 

273 

0 

200 

0 

283 

0 

37 

0 

1.080 

0 

198 

0 

$3,000 

0 

SMU 

• 

0 

WOO 

0 

1100 

0 

tun 

0 

»8(K) 

0 

tl.4«H) 

tl.120 

6 

1 

1400 

0 

Total 

nark  done 

to  date. 


0 
0 
0 
0 
0 
0 
0 
0 
0 


Percent 
of  work 

dooe 
during 

year. 


0 
0 
0 
0 
0 
0 
0 
0 
0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11.120 

80 

1 

20 

0 

0 

1 

Percent 
of  work 

done 
to  date. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
80 
20 


Contract  No.  31. 

This  contract  provides  for  the  construction  of  lock  No.  17, 
^iiard-gates,  bridge,  retaining  walls  and  one  mile  of  land  line 
through  the  city  of  Little  Falls  and  for  the  construction  of  a 
movable  crest  for  the  Rocky  Rift  dam  and  the  superstructure  of 
the  Indian  Castle  guard-gates.  The  contract  was  let  on  Septem- 
ber 2,  1908,  to  Casey  &  Murray,  of  Rochester,  N.  Y. 

This  contract  has  been  modified  bv  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  the  Canal  Board  February  24, 
1909,  changes  specilieations  for  concrete  to  secure  better  mix- 
ture. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  September  22, 

1909,  changes  power  plant  to  conform  to  standard;  changes  port** 
in  north  culvert  of  lock  to  provide  better  operation. 

Alteration  Xo.  3,  approved  by  the  Canal  Board  February  23, 

1910,  substitutes  concrete  for  dry  wall  to  prevent  leakage;  changes 
location  of  walls  to  avoid  encroaching  on  adjacent  property. 

Alteration  Xo.  4,  approved  by  the  Canal  Board  December  29, 
1910,  changes  spoil  bank  at  Adirondack  Woolen  Company's  mill 
to  provide  roadway. 
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Alteration  Xo.  5,  approved  by  the  Canal  Board  March  22, 

1911,  modifies  wall  on  north  side,  Sta.  4324  to  Sta.  4326,  to  get 
better  structure. 

Alteration  No.  6,  approved  by  the  Canal  Board  December  27, 
1011,  changes  wall  at  Hanson  avenue  —  better  construction;  im- 
proves highway,  Sta.  4307. 

Alteration  l!so.  7,  approved  by  the  Canal  Board  February  28, 

1912,  eliminates  new  wall  from  lock  Xo.  38  to  German  street 
to  preserve  present  tow-path. 

The  work  on  this  contract  after  September  30,  1912,  was  the 
placing,  under  an  extra  work  order,  of  a  line  of  pipe  railing  on 
the  dry  wall  and  a  wooden  fence  along  the  roadway  adjacent  to 
the  Adirondack  Woolen  Company's  mills.  Also  a  general  clean 
up  of  contract  site  was  made,  including  the  removal  of  the  re- 
maining plant.  A  final  estimate  of  $751,341.76  was  prepared 
and  accepted  by  the  Canal  Board,  February  27,  1913. 

The  engineering  work  on  this  contract  has  been  in  charge  of 
E.  E.  Kendall,  Assistant  Engineer. 

The  following  summary  shows  the  amount  of  work  put  under 
contract  and  the  amount  of  the  final  estimate,  including  altera- 
tions and  extra  work  orders: 


ITEMS  OF  WORK. 


Cleuiog lump  ram 

EicavAtion eu.  yds. 

RemovaJ  of  dun  mMonry cu.  yds. 

Ronnd  bracing lio.  ft. 

Sbceting  and  bracing ft.  B.  M. 

Channeling sq.  ft. 

Embankment eu.  yds. 

Lining cu.  yds. 

PoddJe cu.  yds. 

Sawed  lumber ft.  B.  M. 

White  oak  timber  in  miter^ilta  and  gates 

ft.  B.  M. 

Sftved  hufiber  in  neodles ft.  B.  M. 

Round  timber fin.  ft. 

8eoond<laaB  concrete cu.  yds. 

Rdnforoed  concrete cu.  yds. 

Fint-claas  masonry  coping eu.  yds. 

Dry  retaining  wall,  including  coping. .  .cu.  yds. 

Tfand-cIasB  stone  paving sq.  yds. 

CobUestone  paving sq.  yds. 

fint-chss  riprap eu.  yds. 

Fo«irtb-eh»  riprap cu.  yds. 

Btmetval  steel lbs. 

Metal  ndnfcNTcement lbs. 

Iron  castings,  plain lbs. 

Iron  castings,  otachined lbs. 


Preliminary 

estimate,  as 

affected  by 

alterations 

to  date. 


Work  done 
during  year. 


$100 

243,308 

250 

1.000 

30.000 

43.000 

15.800 

3.320 

740 

76.000 


0 

3.453 

5 

0 

0 

0 

t.760 

2^ 

78 

398 


4.500 

--423 

7,000 

1.081 

5.300 

—9 

58.830 

113.6 

387 

0.3 

3 

0 

5.910 

50 

168 

43 

180 

6 

230 

3 

12.400 

384 

155.485 

2.268 

101.290 

2,434 

26,800 

75 

13,000 

0 

Per  cent 

Total 

of  work 

work  done 

done 

to  date. 

during 

year. 

$100 

0 

222.969 

14 

134 

2 

0 

0 

0 

0 

0 

0 

10.821 

11  1 

4.110 

S.8 

591 

10  5 

66.898 

0.5 

2.954 

—94 

7,816 

15  4 

2,744 

—0.2 

53.683  6 

0  2 

283.3 

0.1 

2.31 

0 

5,520 

0.8 

183 

25.6 

115 

3.3 

120 

1.3 

8.387 

3,1 

160.334 

1.5 

109.218 

2  4 

23.247 

0.3 

12,648 

0 

Per  cent 
of  work 

done 
to  date. 
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ITEMS  OF  WORK. 


Prdtmiaaiy 

estinute.  at 

aif  eeted  by 

ftltermtion 

to  date. 


T 


MeUl  in  upiMr  loek-f»t«i    Ifaa. 

Metal  in  lower  look-icatci  Ihi. 

Metal  in  buffer-beama Iba. 

Metal  in  loek-vaiTei  lbs. 

Metal  in  guard-fates lbs. 

Wooden  fence lin.  ft. 

Wroucht  iron  pipe  railing lia.  ft. 

Lftttioe  railing lin.  ft. 

Filling  Mama. lin.  ft. 

Repainting  old  maaonry lin.  ft. 

Storebouaes      No. 

Coffer-dann.  pumpini.  bailing,  etc .  lump  sum 

Drilling  bolt  boles  in  rock        lin.  ft. 

Raising  bridge  superetrurtare    lump  sum 

MaintAinini  hi  ihway  traffic lump  sum 

Maintaininz  navigation lump  sum 

Deduct  for  Duildings  removed   .    . .  lump  sum 
Deduct  for  bfidi^e  supcntructures  removed. 

lump  sum 
£r'ra  Work  Ordtn. 

Braciog  timber  tow-path lump  sum 

Drilling  and  furnishing  materia]  for  electric 

wire  ducta lump  sum 

Removal  of  Reddy  building lump  sum 

Co  icrete  foundation  for  drv  wall cu.  vds. 

Pia'*ing  wo^sn  and  iron  fen:e  at  Adirondack 

Woolen  Cd lump  sum 

<^hanaifig  type  of  pipe  railing  fastening  on  dry 

walfa limp  sum 


1.18,000 

430.000 
80.000 

eo.ooo 

(WO.OOO 

1.500 

1,080 

184 

2.500 

3.000 

2 

$12,000 

650 

11.800 

SI. 000 

ll.OtK) 

f3.5lK) 


Work  done 
during  year. 


Total 

work  done 

to  date. 


88 

—232 

0 

—253 

4.153 

8 

—I 

2 

0 

0 

0 

t840 

0 

0 

0 

0 

0 


150 

0 



1223  72 
|33«  00 

137.530 

422.879 

80.012 

55.915 

665.514 

959 

995 

183 

0 

1.395 

2 

112.000 

49 

I1.8O0 

t 1.000 

11.000 

33.500 

150 

1450 


$841.80 
$175 
$34  10 

$223  72 

$336.90 


Percent 

of  work 

done 

during 


06 
OS 

4 

6 
5 


0 
— 0 

0 
— 0 

0 

0 
— 0  09 

1  1 

0 

0 

0 

7 

0 

0 

0 

0 

0 


100 
100 


Per  cent 
of  work 

done 
to  date. 


I 
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Contract  No,  30. 

This  contract  extends  westward  from  contract  No.  31  and  in- 
cludes 3.1  miles  of  river  line  to  Jacksonbnrg,  4.2  miles  of  land 
line  to  Herkimer,  4.4  miles  of  river  line  to  Frankfort  and  3  miles 
of  land  line  to  a  point  about  one-half  mile  east  of  Sterling  creek. 
The  contract  includes  lock  No.  18  at  Jacksonburg,  guard-gates 
and  a  movable  dam  at  Herkimer,  a  retaining  dam  at  Frankfort, 
five  bridges,  retaining  walls  and  incidental  work.  The  contract 
was  let  on  July  16,  1909,  to  the  Acme  Engineering  and  Contract- 
ing (^o.  of  Herkimer,  X.  Y.    Work  was  begim  in  October,  1909. 

This  contract  has  been  modified  by  alterations  as  follows : 

Alteration  Xo.  1,  approved  by  the  Canal  Board  September  8, 
1910,  changes  spoil  banks  between  Little  Falls  and  Jacksonburg 
to  allow  filling  of  railroad  property. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  September  29, 
1910,  provides  additional  conduits  for  electric  wires  at  lock  Xo. 
18. 

Alteration  Xo.  3,  approved  by  the  Canal  Board  Xovember  22, 
1910,  reinforces  north  bank  with  additional  material  and  wooden 
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sheeting,  Sta.  4685  to  Sta.  4700,  and  provides  cut-off  walls  for 
^•"  culvert,  Sta.  4572  + 10,  on  account  of  soft  material. 

Alteration  No.  4,  approved  by  the  Canal  Board  December  29, 
1910,  flattens  side  slopes  on  north  side,  Sta.  4617  to  Sta.  4637, 
and  reduces  amount  of  wash  wall  on  account  of  flattened  slopes. 

Alteration  Xo.  5,  approved  by  the  Canal.  Board  March  22, 
1911,  eliminates  wash  wall  west  of  Frankfort  on  account  of 
flattened  slopes. 
Alteration  No.  6,  approved  by  the  Canal  Board  November  16, 

1911,  changes  retaining  wall  on  south  side,  Sta.  4671  to  Sta. 
4686,  and  at  south  approach  of  Washington  street  bridge  on  ac- 
count of  soft  material. 

Alteration  No.  7,  approved  by  the  Canal  Board  January  31, 

1912,  provides  wooden  sheet-piling  under  embankment  west  of 
lock  No.  18  to  prevent  seepage. 

Alteration  No.  8,  approved  by  the  Canal  Board  May  22,  1912, 
changes  plans  of  bridges  at  Ilion,  Frankfort  and  East  Schuyler 
to  provide  better  foundations  and  eliminate  grade  crossing  at 
Frankfort,  etc. 

Alteration  No.  9,  approved  by  the  Canal  Board  August  27, 

1912,  changes  construction  at  south  side  of  Washington  street 
on  account  of  soft  material,  etc. ;  changt*s  location  of  Frankfort 
dam  to  accommodate  terminal  plans;  permits  use  of  concrete  for 
paving  at  Fulmer  creek;  changes  alignment,  Sta.  4(S'59  to  Sta. 
4852,  to  avoid  damage  to  railroads;  changes  alignment  just  west 
of  Little  Falls  on  account  of  railroad  improvements. 

Alteration  No.  10,  approved  by  the  Canal  Board  January  29, 

1913,  increases  embankment  above  lock  No.  18  to  insure  stability. 
Alteration  No.  11,  approved  by  the  Canal  Board  August  19, 

1913,  shifts  channel  below  l(X'k  No.  18  to  avoid  rock;  changes 
embankment  above  lock  No.  18;  allows  concrete  for  paving  at 
guard-gate;  provides  for  reinforcing  old  arches,  etc.,  at  Mohawk 
street  viaduct ;  provides  steel  sheet-piling  to  prevent  undermining 
of  U.  &  M.  V.  railway  bridge. 

River  prvnn.  Little  Falls  to  Jachsoiihwrg.  Within  the  river 
coffer-dam  between  Stas.  4361  and  4386  only  14,600  cu.  yds.  of 
rock  were  removed  during  the  summer  season  of  1912,  owing  to 
numerous  floodings  of  the  site.  However,  during  the  months  of 
February  and   March,   1913,   the  site  was  unwatered  and  the 
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drilling  and  blasting  was  completed,  leaving  the  blasted  roek  to 
be  removed  by  the  dipper-dredge.  During  this  season  the  prism 
was  coflFer-ilamed  between  Stas.  4340  and  4361  and  15,400  cu. 
yds.  of  rock  were  removed,  as  well  as  11,000  cu.  yds.  of  stripping. 
Practically  all  of  the  rock  has  iKH^n  removed  between  these  limits. 
Also  a  drill  lK>at,  mounted  with  three  marine  drills,  has  been 
drilling  and  blasting  in  the  canal  from  west  of  Sta.  438G.  The 
16-in.  hydraulic  dredge  Geiieral  Herkimer  has  excavated  material 
at  various  points  in  the  river  prism. 

Land  line,  Jacksonhurg  to  Herkimer.  Some  excavation  haa 
been  made  and  11,000  cu.  yds.  of  washwall  laid.  The  riprap  on 
the  river  side  of  the  embankment  across  the  old  river  channel 
west  of  Fort  Herkimer  has  been  placed.  The  16-in.  hydraulic 
dredge  General  Herkimer  haa  pumped  material  into  the  heavy 
north  embankment  west  of  lock  No.  18.  The  20-ft.  wooden  sheet- 
piling  in  this  bank  has  been  completed. 

Dam  No.  14  and  gtuird-gate.  The  dam  has  been  completed  with 
the  exception  of  a  small  amount  of  paving  at  the  abutments.  The 
guard-gate,  including  the  masonry  for  the  highway  bridge  and 
the  New  York  State  Railways'  bridge,  has  been  entirely  com- 
pleted and  the  steel  work  placed.  The  ilohawk  street  highway 
was  completed  and  open  to  traffic  during  the  latter  part  of  May. 

Dredge  work  ire.st  of  Herkimer.  The  20-in.  hydraulic  dredge 
DeWitt  Clinton  has  excavated  in  the  river  prism  at  various  points 
between  Herkimer  and  Frankfort,  completing  the  same  with  the 
exception  of  a  few  places  opposite  creeks,  etc.  The  dredge  has 
also  excavated  from  the  land  line  west  of  Frankfort  and  com- 
pleted the  work  of  excavating  the  Frankfort  dam  approach  chan- 
nel, excepting  in  front  of  the  spillway.  Very  slow  progress  was 
made  during  the  early  part  of  the  summer,  on  account  of  the 
cemented  gravel  encoimtere<l  just  eai^t  of  North  Frankfort. 

Bridges.  The  masonry  work  for  the  East  Schuyler  and  Frank- 
fort bridges  and  the  north  abutments  of  the  Ilion  bridge  has 
been  completed.  No  steel  work  has  l)oen  erected,  on  account  of 
moving  the  dredge,  although  it  is  expected  to  have  the  Frankfort 
and  Ilion  bridges  completed  before  "winter. 

Stream  entrances.  The  stream  entrance  protections  for  Ful- 
mer  and  Steele  creeks  have  been  completed,  a3  well  as  a  number 
of  minor  structures. 
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Frankfort  dam.  Excavation  for  the  dam  and  spillway  have 
been  completed.  The  riprap  protection  and  paving  blocks  have 
been  placed  for  the  spillway.  It  is  expected  that  the  dam  will 
be  entirely  completed  this  fall. 

During  tlie  first  year  of  this  contract  8.2  per  cent  was  done, 
during  the  second  year  28.4  per  cent,  during  the  third  20.7  per 
cent  and  during  the  fourth  15.4  per  cent,  making  a  total  of 
72.7  per  cent  completed  to  September  30,  1913.  This  contract 
has  overrun  the  time  limit  and  it  will  require  at  least  another 
year  to  complete  it.  The  work  has  been  much  delayed  by  slides 
in  the  heavy  clay  cut  at  Washington  street  and  by  delays  due  to 
changes  in  plans  at  this  point,  as  well  as  by  numerous  river  floods 
during  the  summer  and  fall  of  1912,  which  flooded  the  rock 
excavation  within  the  coffer-dam  at  Little  Falls.  Otherwise,  fair 
progress  has  been  made,  monthly  estimate  averaging  about 
$45,000. 

Up  to  March  1,  1913,  the  engineering  work  on  this  contract  was 
in  charge  of  George  I.  Oakley,  Kesident  Engineer,  and  since  that 
date  C.  G.  Ranney,  Assistant  Engineer,  has  been  in  charge. 

The  following  summary  shows  the  amount  of  work  put  under 
contract  and  the  amount  done  up  to  September  30,  1913,  includ- 
ing alterations  in  force  and  extra  work  orders : 


ITEMS  OF  WORK. 


himpsum 

Qrabbi^ eu.  jrds. 

Vaaeamboa eu.  ydi. 

Shestiog  and  braeins ft.  B.  M. 

Round  timber  braeiog lin.  ft. 

Fpnning  embankmeat ou.  ydi. 

liaang eu.  yds. 

Puddle ou.  yds. 

Sawed  hrniber ft.  B.  M. 

Sawed  hnnber  in  loek-needlee ft.  B.  M. 

White  oak  in  miteMlli  and  gatei  . .  ft.  B.  M. 

Foondaticm  pilea lio.  ft. 

Wooden  sheet-piling ft.  B.  M. 

Flnt-quafity  steel  pdin^ sq.  ft. 

SeoQod^uauty  steel  fNhng sq.  ft. 

Secood-elanoonerete... ou.  yds. 

Third-elaai  eonerete cu.  yds. 

8eooad<lafli  teinforoed  eonerete eu.  yds. 

Fhiit  riMi  mianniy  coping cu.  yds. 

Dry  retaining  mJl ou.  yds. 

Waskinn ou.  yds. 

Fiitt-eflM  itooe  paring sq.  yds. 

Seoond-elaa  atone  paving sq.  yds. 

ThvdidaM  itoae  paving sq.  yds. 

Cobblestone  paving sq.  yds. 


Preliminary 

Percent 

Percent 
of  work 

dooe 
to  date. 

estimate,  as 

affeeted  by 

alterations 

to  date. 

Work  done 
during  year. 

ToUl 

work  done 

to  date. 

of  work 
done 

during 
year. 

11.000 

0 

$983 

0 

98 

31.000 

3,048 

27.896 

9  8 

90 

6.482,671 

723.038 

4,290.091 

13  2 

78.3 

106,000 

4.770 

19.630 

4  5 

18.5 

•1.000 

850 

1,965 

85 

196.5 

569.270 

130,362 

316, 6S3 

22.9 

55.6 

5,094 

879 

2.08;} 

14.7 

34  8 

300 

124 

141 

41.3 

47 

104,300 

5.482 

14,510 

5.3 

13.8 

19,000 

21.167 

21.167 

111.4 

111.4 

9,000 

1.104 

8.839 

12  3 

98.2 

41,762 

16.157 

29.61)9 

38  7 

71 

730.000 

232.659 

509.185 

31.9 

69.7 

8.820 

2,202 

9.22) 

25 

104.5 

110.000 

0 

0 

0 

0 

38.817 

6.769 

32,819 

17.4 

84  5 

130 

58  5 

129 

45 

99  2 

746 

225 

713 

30.2 

95  6 

5  5 

2.17 

2  17 

39  5 

39  5 

5.540 

30 

4,162 

0.5 

75.1 

45.850 

11,363 

17,421 

24  8 

38 

0 

0 

0 

0 

0 

340 

33 

33 

9.7 

9  7 

663 

492 

492 

74.2 

74  2 

410 

174 

174 

42  4 

42  4 

•  (^MBlitj  JnereMsd  to  3.000  lin.  ft.  by  resolution  of  Canal  Board,  December  11. 1912. 
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ITEMS  OF  WORK. 


Firat-rlaM  riprttp cu.  y<k. 

Rerond-rbM  ripnp ni.  yd*. 

Third-elMi  ri^np cu.  yds. 

fwuih<ltm  riprap cu.  yria. 

Structural  ■teal Ih». 

M«tal  rauforoanMot Iha. 

Iron  eastiiiMi,  plttn lbs. 

Iron  cMtiog*.  machined lbs. 

Meld  in  lock-ffatai lbs. 

Metal  in  buff er-beama lbs. 

MeiaJ  in  loek-Talvci lbs. 

Mrtal  in  Kuard-fliataB )bi. 

Wooden  block  pavement aq.  yds. 

Wooden  pavement,  2!  in.  thick sq.  ydv. 

Wooden  payenent,  3t  in.  thick sq.  yds. 

Wooden  fence lin.  ft. 

lAttiee  raiting bn.  ft. 

8torriiouia No. 

Office  buiklinci No. 

Crab No. 

RppointiPR  old  naaonry tin.  ft. 

Maintaining  highway  traffic 1  imp  sum 

Maintaining  navigation lump  sum 

Coflcr-dama.  pumping,  etc lump  sum 

Raising  bridipe  iuperatructure lump  sum 

Deduct  for  bridge  ■uperstructuros  removed, 

lump  sum 
Deduct  for  building!  removed lump  sum 

AUgration  So.  8. 
Additional  eoller-dame.  etc lump  sum 

AUeration  No.  11. 
Concrete  paving  blocks srj.  yds. 

Extra  Work  (hdnn. 
Removing  coTer-dam,  contract  No.  31,  Han- 
son avenue  

MiBcpllaneous  work  at  lock  No.  18 

Paintini^  dam  nc4*<lle8 ft.  B.  M. 

RcsettinK  u-on  raiiiriK,  Mohank  St..  Herkiraer. 


Prehninaiy 

cetimate.  aa 

aTected  by 

aharationa 

tadate. 


1.290 

2.160 

2.124 

28.884 

1.034,050 

76.580 

9.wn 

260.  OfK) 
W.OfK) 

3.5.  orn 

363.000 

3(K) 

0 

620 

3.294 

1.044 

2 

3 

1 

18.900 

$5.0(K) 

$5o:) 

117.000 
11,000 

l-son 

•700 


$17,000 


3,350 


Work  done 
during 


8.025 


314 

777 

789 

2.570 

174.000 

30.720 

437 

63 

0 

880 

0 

346.960 

278 

0 

0 

0 

581 

0  12 

0 

1 

13.8S1 

$303 

0 

12.720 

0 

1300 
0 


$11,730 

1.827 


0 
$1.16  02 

(I 
$87  57 


Total 

work  done 

to  date. 


964 

777 

891 

4.451 

206.650 

69.840 

4.843 

l«.992 

234.286 

73.552 

33.112 

346.960 

278 

0 

0 

240 

581 

1 

1 

1 

13.8m 

$3,350 
0 

$9,350 
0 

$.300 

$700 


$13,940 


1.827 


07 


$S29  65 
$136  02 
0 
$87  57 


Pfereeot 
ol 


during 


34  3 

36 

41.9 

8  9 
16  8 
40.1 

1 

0 
90 

1 

0 
96 
92 

0 

0 

0 
55 

6 

0 

100 

73 

6 

0 
16 

0 

60 
0 


69 


54  5 


0 
100 

0 
100 


IVr 

of 

done 
to  date. 


74.7 

36 

37 

16.4 

30.2 


91 

14 

91 

90 

81 

94 

96 

92 

0 

0 

7 

S5 

53 

33 

100 

73. 

67 

0 

56 

0 

60 
100 


82 


54.5 


100 

100 

0 

100 


The  total  work  done  on  Kesidoncy  Xo.  4  is  summarized  by 
years  and  contracts  in  the  following  table: 

rONSTRlTTION  WORK. 


YEAR  ENDF.D 
SKPTEMBKR  30. 


1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 


Totak. 


V\Lu«  or  Work  Dons. 


Contract 
No.  13. 


$9,170 
762 


$9,932 


Contract 
No.  18. 

Contract 
No.  20-A. 

Contract 
No.  31. 

Contract 
No.  30. 

Contract 
No.  107. 

Contract 
No.  87. 

Annual 

totab. 

whole 

residency. 

$76,430      

$284,'a50 

191,390 

187.520 

81.089 

7.302 

'$4!386 

riioo 

$76,430 

212,490 

$41,730 
77,700 

179,990 
21,271 

212,490 

92.490 
74.610 
20,959 

•      ■            ■      •     a     • 

$212,820 
694.550 
615,780 
427,100 

376.540 
529.730 
981.491 
876.850 
467,153 

$476, 97 J 

$320,691 

$751,342 

$1,950,350 

$4,380 

$7,100 

$3,520,674 
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The  work  on  this  residency  up  to  March  1,  1913,  was  in  charge 
of  Philip  H.  Dater^  fiesident  Engineer,  who  at  that  time  resigned 
to  accept  a  position  in  the  U.  S.  Government  service. 

In  conclusion  I  wish  to  express  the  appreciation  of  the  engineers 
on  this  residency  for  the  fair  and  liberal  treatment  which  has 
been  accorded  them. 


Erie  Caxal,  Residency  No.  4-A. 

Resident  Engineer  Earle  Talbot  reports : 

This  residency,  with  ofBce  at  211  Paul  buildings  Utica,  has 
supervision  over  two  Erie  canal  contracts,  one  of  which  is  in  the 
Eastern  Division  and  the  other  in  the  Middle  Division.  The 
extent  of  the  residency  is  from  Sta.  5130,  near  Sterling  creek,  to 
Sta.  5775,  which  is  just  east  of  the  Oriskany  road,  a  distance  of 
12.96  miles. 

Contract  Xo.  29,  Eastern  Division,  Maryland  Dredging  and 
Contracting  Company,  contractors,  extends  from  Sta.  5130  to 
the  Herkimer-Oneida  county  line,  a  distance  of  four  miles. 

Contract  Xo.  42-A,  Middle  Division,  Grant  Smith  and  Com- 
pany and  Locher,  contractors,  extends  from  the  Herkimer-Oneida 
countv  line  to  Sta.  5775,  near  Oriskanv  road,  a  distance  of  8.96 
miles. 

Contract  Xo.  29. 

Maurice  Williams  is  Assistant  Engineer  in  charge  of  this  con- 
tract, with  office  attached  to  the  Kesidencv  in  Utica. 

This  contract  has  l)een  modified  bv  alterations  as  follows : 

Alteration  Xo.  1,  approved  by  the  Canal  Board  February  23, 
1910,  changes  embankment  and  shore  pr()te<*ti()n  on  account  of 
soft  material,  together  with  incidental  changes  in  structures; 
changes  abutments  of  Harbor  bridge  on  account  of  soft  material. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  June  25,  1910, 
modifies  embankment,  wash  wall,  etc.,  on  account  of  soft  ma- 
terial; lengthens  approach  spans  of  West  Schuyler  bridge  on 
account  of  soft  material. 

Alteration  Xo.  3,  approved  by  the  Canal  Board  September  8, 
1910,  provides  sheet-piling  in  embankments  through  swamps  west 
of  Sterling  creek  on  account  of  poor  material ;  provides  pull  boxes 
for  electric  wires  at  locks. 
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Alteration  No.   4,  approved  by  Canal  Board  September  29, 

1910,  eliminates  wash  wall  at  certain  points  on  account  of  soft 
material. 

Alteration  Xo.   5,  approved  by  the  Canal  Board  March  22, 

1911,  omits  piling  under  look  Xo.  19  and  Sterling  creek  dam  as 
unnecessary. 

Alteration  Xo.  G,  approved  by  the  Canal  Board  June  28,  1911, 
provides  sheet-piling  for  canal  banks  at  ^lorrisson's  swamp  on  ac- 
count of  poor  material. 

Alteration  Xo.  7,  approved  by  the  Canal  Board  !May  22,  1912, 
provides  steel  sheet-piling  and  concrete  wing  wall  at  head  of  lock 
Xo.  19  and  under  Sterling  creek  dam  on  account  of  difficulty  in 
driving  wooden  piling;  modifies  plan  for  stream  entrances  to  re- 
duce silting. 

Alteration  Xo.  8,  approved  by  the  Canal  Board  June  11,  1912, 
provides  steel  approach  spans  in  place  of  concrete  slabs  for  West 
Schuyler  bridge  to  reduce  weight  on  foundations. 

Alteration  Xo.  Oi  approved  by  the  Canal  Board  September  10, 

1912,  changes  embankment,  etc.,  at  west  end  to  match  contract 
Xo.  42. 

Work  was  begun  in  June,  1900,  by  the  contractors.  The  con- 
tract time  for  completion  was  December  31,  1911,  but  was  ex- 
tended a  year,  owing  to  alterations  in  the  original  contract  and 
delav  in  the  X"ew  York  Central  railroad  work  east  of  lock  Xo.  19. 

■ 

The  railroad  tracks  were  originally  shifted  to  a  temporary 
detour  east  of  the  final  location,  to  permit  of  the  construction  of 
the  railroad  bridge,  which  adjoins  lock  Xo.  19  on  the  east.  The 
bridge  was  completed  in  the  fall  of  1912,  but  the  trains  have  not 
been  shifted  back  from  the  detour  to  the  bridge. 

The  detour  interposes  a  dike  across  the  canal  which  cuts  off 
all  drainage  from  the  lock  and  west  into  the  lower,  or  river  level. 
In  addition  to  this  it  has  been  impossible  for  the  contractors  to 
have  a  dredge  brought  up  from  the  river  to  take  out  the  detour 
and  complete  the  prism  excavation  from  the  lock  west.  The  con- 
tractors made  application  for  the  site  of  the  contract,  and  failing 
to  secure  this  have  suspended  all  construction  on  contract  Xo.  29. 
Xo  work  has  been  done  since  February,  1913,  and  practically  all 
of  the  plant  has  been  moved  to  other  work  or  sold. 
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During  the  first  five  months  of  the  fiscal  year  the  contractors' 
force  was  small  and  progress  was  also  delayed  by  unfavorable 
weather  conditions.  Contractors'  operations  were  practically 
closed  December  31,  1912. 

The  concrete  work  at  lock  No.  19  was  completed,  except  some 
finishing  to  be  done  at  the  machinery  recesses  and  tops  of  walls. 
The  gates,  buffer-beams  and  valves  were  placed,  the  upper  gates 
and  valves  being  closed.  Pumps  were  withdrawn  February  13, 
1913. 

Sterling  creek  dam  was  completed,  with  the  exception  of  the 
outer  wings  of  the  abutments. 

The  north  canal  bank  through  Sterling  swamp  and  Morrison 
swamp  was  completed  by  excavating  from  spoil  bank  west  of 
Sterling  creek  with  steam-shovel  and  transporting  materials  by 
trains. 

The  dive  culvert  at  Sta.  52S9  +  95  has  l>een  half  completed, 
from  the  north  end.  Sheeting  and  foundation  piles  are  driven 
for  the  south  half. 

A  large  quantity  of  stone  for  wash  wall,  riprap  and  paving 
has  been  delivered  on  the  contract  site,  and  some  of  it  placed  at 
Schuyler  and  Harbor  bridges,  Schuyler  bridge  culvert,  ditch  en- 
trance at  Sta.  5279  +  53  and  at  the  spillway  at  Sta.  5292  +  75. 

The  attached  table  shows  the  amoimts  of  work  done  under  con- 
tract items  until  operations  were  suspended  and  the  total  progress 
of  the  work  to  date : 


ITEMS  OF  WORK. 


Clnriiig lump  sum 

Grubbing eu.  yds. 

ExcftTmtion eu.  yds. 

Sheeting  and  bneing ft.  B.  M. 

Round  timber lin.  ft. 

E^nbaokment ou.  yds. 

Lining ou.  yds. 

□awed  luinbv ft.  o.  M. 

White  oak  lumber ft.  B.  M. 

Foundation  piki.  12  to  30  ft.  long lin.  ft. 

Wooden  iheetTpUing ft.  B.  M. 

Steel  iheet-pfQing eq.  ft. 

Seeond^lam  oonerete cu.  yds. 

Second-claii  reinforced  concrete cu.  yds. 

MaaoDiy  coping cu.  yds. 

Waeh  wan cu.  yds. 

paring eq.  yds. 


Preliminary 
estimate,  as 
affected  by 
alterations 
Nos.  1  to  9. 


1 

61,670 

1,179.655 

180.500 

•2.500 

331.557 

2.503 

36.200 

8.000 

12.970 

662,800 

5.410 

34,358 

92 

4 

8,900 

2,900 


Work  done 
during  year. 


0 

0 

5.851 

3,100 

221 

12.889 

123 

300 

7,100 

3.192 

17,800 

205 

1.765 

0 

0 

537 

56 


Total 

work  done 

to  date. 


95% 

42.942 

784. 0«0 

171,600 

1.433 

259,866 

1,302 

18,700 

7,100 

13.205 

532,400 

3.845 

27.445 

85 

0 

537 

56 


Percent 
of  work 

done 
during 

year. 


0 
0 

0  5 
1.7 
8  8 
3  9 


4 

0 
88 
24  6 

2.7 

3 

5 

0 

0 

6 

1 


9 

8 
.7 


.8 
1 


9 


Per  cent 
of  work 

done 
to  date. 


.7 
.6 


9S 

60. 

66. 

96.1 

57.3 

78.4 

52 

51.7 

88.7 


101. 

80. 

71. 

80 

93. 
0 
6 
1. 


*  Inereaae  authoriMd  by  reiohition  of  Canal  Board.  July  11, 1912. 
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ITEMS  OF  WORK. 


|»^u»f eq-yda. 

nvnp cu.  ydt. 

rqvttp eu.  ydi. 

rifirap ru.  ydi. 

Fourth-dMi  riprap eu.  yds. 

9-in.  vitrified  pipe lia.  ft. 

304b.  TitriiM  npe lin.  f  t. 

Stnietnral  itccl  lbs. 

Mctel  rrinforeement lbs 

Iron  flMtinv.  plain Ibe. 

Iron  BMtinp.  BMchined lbs. 

yttel  iB  ktk^titMm lbs. 

MetidiBbuffei4MUM lbs. 

Metal  in  loek-valvci Ibt. 

Wooden  pftvemcDt aq.  yds. 

Wooden  lenoe lin.  ft. 

Maintaining  hicfaway  traffic hunp  turn 

BtorriMMte  hunp  ium 

Officie  buikiinc himpium 

Coffer-dama,  pumping,  etc hunp  mun 


Prrhnioary 

citimalc.  •■ 
affected  by 
altcratiooi 

Work  done 
during  year. 

Noa.  1  to  ft. 

no 

0 

eoo 

0 

«70 

39 

633 

ft 

e.307 

43ft 

31 

0 

41 

0 

412.300 

7.788 

104,700 

21.062 

13.000 

315 

9.500 

0 

250.000 

«3.40S 

78.000 

41,752 

35.000 

30.611 

880 

0 

2.390 

0 

1 

0 

1 

0 

1 

0 

1 

8  8"; 

Total 

woric  done 

to  date. 


0 

0 

30 

6 

&32 

0 

Sft 

285.133 

90.440 

315 

8.582 

233.286 

72.877 

30.511 

737 

2,074 

80% 
0 
100% 
86  3% 


Per  eent 

of  work 

done 

dunng 


0 

0 

6 

0 

ft 

0 

0 

1 
20 

2. 

0 
37 
53 
87 

0 

0 

0 

0 

0 

8.8 


8 
9 
9 


.9 

2 

.3 


.5 
2 


of 


0 
0 
5 

0 

8 

0 

87 


.8 

09  1 
864 

S 
90. 
93 
93 
87. 
83.8 
86  8 
80 

0 
100 
85.3 


3 
.5 
3 
.4 

.3 


Apparent  percentage  of  work  oon4>Ieted  to  date  =  70.2  per  eent. 
Actual  percentage  of  work  oomplcted  to  date  =  78.0  per  cent. 


Erie  and  Champlain  Canals,  Residency  Xo.  1-A. 
Assistant  Engineer  A.  R.  Morse  reports : 

Contract  No,  92. 

For  constructing  power  plants,  ekvtrical  efjuipment  and  ma- 
chinery for  operating  and  lighting  locks  and  guard-gate  as  follows : 
Erie  canal  locks  ^^os.  2  to  10,  inclusive,  and  guard-gate  at  Sta. 
293  -1-  70 ;  Champlain  canal  IcK'ks  ]!\os.  1  to  8,  inclusive. 

This  contract  was  let  to  the  Mac  Arthur  Bros.  Co.-Lord  Electric 
Co.  for  $1, 178,976  and  placed  under  contract  February  17,  1913. 

Eri^  Canal,  Sectioyi  No,  1. 

G.   !M.   Rodger,  Assistant  Engineer,   in  charge. 

The  work  on  this  section,  which  consists  of  a  transmission  line 
from  the  power  house  at  Crescent  dam  to  lock  Xo.  3,  a  cabin  for 
the  operation  of  the  guard-gate  at  the  entrance  to  the  land  line,  a 
substation  at  lock  No.  5  for  operating  locks  Nos.  0,  5  and  4,  and  a 
substation  at  lock  No.  3  for  locks  Nos.  3  and  2,  w^as  started  April 
7,  1913. 

At  Lock  No,  2.  Drilling  and  chipping  for  ducts  are  practically 
finished. 
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At  Lock  No,  3.  The  substation  is  completed,  with  the  excep- 
tion of  the  woodwork  and  painting.  Drilling  and  chipping  for 
ducts  and  trenching  for  armored  conductors  are  well  under  way. 
Changes  in  upper  gate  machinery  recesses  are  completed.  The 
metal  duct  is  placed  from  the  substation  to  the  end  of  the  light 
line  on  the  upper  left  approach  walls. 

At  Lock  No.  4.  Drilling  and  chipping  for  ducts  are  practically 
completed  and  installation  of  metal  duct  is  started  on  the  ap- 
proach walls. 

At  Lock  No.  5.  The  substation,  with  the  exception  of  woodwork 
and  painting,  is  practically  completed,  as  is  also  the  chipping  and 
drilling.  The  metal  duct  on  the  lower  left  approach  wall  is  nearly 
all  in  position. 

At  Lock  No.  6.    Drilling  and  chipping  are  nearly  finished. 

At  Guard-gate.  The  excavation  for  the  cabin  is  completed  and 
forms  for  the  substructure  started. 

Transmission  Line.  The  94  concrete  poles  with  their  bases  are 
completed  and  material  for  cross  arms  and  insulators  have  been 
received. 

Erie  Canal,  Seciion  No.  2. 

W.  E.  Abbott,  Assistant  Engineer,  in  charge. 

The  work  on  this  section  calls  for  the  construction  of  one 
hydro-electric  power  station  at  lock  Xo.  7  and  three  gasolene 
electric  stations,  one  each  at  locks  Xos.  8,  9  and  10,  for  furnishing 
power  for  operating  locks  and  movable  dams. 

The  work  on  this  section  is  just  getting  under  way,  having 
been  started  September  5,  1913.  The  excavation  is  completed 
for  power  house  substructures  at  looks  Xos.  9  and  10. 

Erie  Canal,  Section  No.  3. 

H.  C.  Kline,  Assistant  Engineer,  in  charge. 

The  contract  calls  for  five  gasolene  electric  stations,  at  locks 
Nos.  11,  12,  13,  14  and  15,  and  a  hydro-electric  station  at  lock 
Ko.  16. 

The  work  on  this  section  was  started  September  12,  1913.  The 
excavation  for  the  substructures  of  stations  at  locks  Nos.  11,  14 
and  15  is  practically  completed. 

Erie  Canal,  Section  No.  4. 

The  work  on  this  section  comprises  three-hydro-electric  power 
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stations  at  locks  Nos.  17,  18  and  19,  with  a  transmission  line  from 
lock  No.  17  to  the  German  street  bridge  at  Little  Falls. 
No  work  has  started  on  this  section. 

Champlain  Canal,  Section  Xo.  1. 

B.  T.  Kenyon,  Assistant  Engineer,  in  charge. 

The  contract  on  this  section  calls  for  the  construction  of  five 
hydro-electric  power  stations  at  locks  Nos.  1,  2,  3,  4  and  5. 

Work  on  this  section  was  started  August  16,  1913.  The  con- 
crete for  the  power  house  at  lock  No.  5  is  practically  in  place 
except  floors  and  stairs. 

Champlain  Canal,  Section  No.  2. 

C.  A.  Curtis,  Assistant  Engineer,  in  charge. 

The  work  on  this  section  consists  of  two  hydro-electric  power 
stations,  one  at  lock  No.  0  and  one  at  lock  No.  8,  together  with 
a  transmission  line  from  lock  No.  8  to  lock  No.  7.  Work  was 
started  April  7,  1913. 

At  Lock  Xo.  6.  The  power  house  is  completed  with  the  excep- 
tion of  woodwork,  painting  and  floor.  The  drilling  and  chipping 
are  well  imder  way.  Hand  operating  machinery  for  two  valves 
has  been  delivered. 

At  Lock  Xo.  7.    The  drilling  is  practically  completed. 

At  Lock  Xo,  8.  Drilling  is  finished  and  plant  removed.  The 
power  house  is  complete  except  floor,  painting  and  woodwork. 

The  total  contract  is  2.1  per  cent  completed. 


Cham  PLAIN  Caxal,  Kesidency  No.  1. 
Resident  Engineer  F.  B.  Williams  reports: 

This  residency  extends  from  the  connection  with  contract  No. 
1,  north  of  the  guard-lock  at  Northumberland,  to  the  junction  with 
the  Erie  canal  at  Waterford.    Length,  about  27  miles. 

Appropriation  .surceijs.  Appropriation  surveys  were  made  for 
two  parcels  of  appropriated  land  on  contract  No.  70-A,  and  19 
parcels  of  appropriated  land  on  contract  No.  71-A,  also  19  nivips 
on  contract  No.  71-A,  covering  the  flowage  rights,  and  two  maps 
for  spoil  purposes  were  prepared.  The  necessary  searches  wer 
made  in  the  office  of  the  county  clerk  for  these  maps. 
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Ga^e  readings.  Daily  gage  readings  of  five  gages  between 
lock  So.  1  and  lock  Xo.  2  have  been  taken ;  also  daily  gage  read- 
ings at  live  points  in  the  vicinity  of  Stillwater  dam  have  been 
taken. 

The  office  work  has  consisted  in  making  out  and  checking  esti- 
mates, and  making  miscellaneous  computations,  drawings,  esti- 
mates and  reports. 

The  field  work  has  consisted  in  staking  out  work  and  inspecting 
construction  on  the  various  contracts  in  force. 

Below  is  given  a  concise  description  of  the  several  contracts  in 
this  residency : 

Contract  No.  68  provides  for  constructing,  in  the  Hudson  river, 
lock  No.  3  at  Mechanicville,  lock  No.  4  at  Stillwater  and  lock  No. 
5  at  Northumberland,  together  with  accompanying  land  lines. 
Length,  about  1.4  miles.    Contract  completed  in  1912. 

Contract  No.  69  provides  for  constructing,  in  the  Hudson  river, 
lock  No.  2  below  Mechanicville.  Length,  0.17  mile.  Contract 
completed  in  1913. 

Contract  No.  88  provides  for  the  reconstruction  of  a  portion  of 
the  bridge  crossing  the  Hudson  river  at  Schuylerville.  Contract 
completed  in  1913. 

Contract  No.  70  is  for  dredging  a  channel  in  the  Hudson  river 
and  performing  incidental  work  between  Waterford  and  lock  No. 
1.    Length,  3.32  miles.     Contract  cancelled. 

Contract  No.  70-A  is  for  completing  the  excavation  of  a  channel 
in  the  Hudson  river  and  performing  work  incidental  thereto  from 
Waterford  to  lock  No.  1.  Length,  about  3.32  miles.  Contract 
price,  $759,158. 

Contract  No.  71  provides  for  constructing,  in  the  Hudson  river, 
lock  and  dam  No.  1  above  Waterford,  and  dredging  a  prism 
betw^een  lock  No.  1  and  lock  No.  2.  Length,  3.0G  miles.  Con- 
tract cancelled. 

Contract  No.  71-A  provides  for  completing  the  construction,  in 
the  Hudson  river,  of  lock  and  dam  No.  1  above  Waterford,  and 
dredging  from  lock  No.  1  to  lock  No.  2,  with  all  appertaining  con- 
struction. Length,  about  3.9G  miles.  Contract  price  as  affected 
by  alteration  No.  1,  $1,286,389. 

Contract  No.  72  is  for  dredging  the  Hudson  river  from  lower 
Mechanicville  to  Stillwater.    C^ontract  cancelled. 
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Contract  Xo.  72-A  is  for  completing  the  excavation  of  a  channel 
in  the  Hudson  river  and  performing  work  incidental  thereto  from 
lock  2so.  2  to  lock  Xo.  4  and  for  completing  the  construction  of 
the  upper  approach  wall  of  lock  No.  3.  Length,  4.1  miles.  Con- 
tract price,  $1,534,(503.25. 

Contract  Xo.  73  provides  for  dredging  a  channel  in  the  Hudson 
river  and  performing  work  incidental  thereto  from  Stillwater  to 
Northuniberland.     Length,  15.0  miles.     Contract  completed. 

More  detailed  descriptions  of  contracts  Xos.  69,  88,  70-A,  71-A 
and  72-A,  on  which  work  has  been  in  progress  during  the  year, 
follow : 

Contract  No.  69. 

This  contract  was  let  to  I.  A.  Hodge  &  Co.,  Inc.,  December 
11,  1909.     The  work  commenc^od  as  soon  as  the  contract  was  let 
and  has  continued  without  interruption  until  completed. 
This  contract  has  been  modi  tied  bv  alterations  as  follows: 
Alteration  X"o.  1,  approved  hy  the  Canal  Board  August  27, 

1912,  changes  plans  for  power  plant,  ladders  in  guide  wall,  con- 
duits for  wires,  etc.,  to  conform  to  standards. 

Alteration  X"o.   2,   approved  by   the  (^anal  Board  April   18, 

1913,  eliminat<»«  excavation  nMuaining  xmtinished  and  transfers 
to  adjoining  contract  at  no  increased  cost 

The  construction  of  the  power  house  and  the  construction  of 
the  upper  guide  wall,  begun  at  the  close  of  the  last  report,  waa 
finished  at  the  end  of  1912. 

The  construction  of  the  store  house  was  begun  in  December 
and  completed  in  January,  and  the  grading,  paving  and  fencing 
of  bridge  approaches  and  miscellaneous  items  were  completed 
during  these  months,  with  the  exception  of  a  small  amount  of 
excavation  at  either  end  of  the  lock,  which  re<iuired  dredging. 
The  removal  of  this  material  was  arranged  for  under  the  terms 
of  alteration  Xo.  2,  exo(nited  in  April,  1013,  and  the  contract 
was  closed  up. 

The  amount  of  the  final  estimate  as  approved  is  $231,504,  or 
about  97  per  cent  of  contract  pric«  after  deducting  the  unfinislied 
excavation. 

The  flood  of  March  28  reached  a  height  of  2.3  feet  over  the  top 
of  the  east  retaining  wall  above  the  l(x*k,  going  over  the  top  of 
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the  lock  head  walls  and  washing  out  the  filling  east  of  the  lock 
to  some  extent 

A  portion  of  the  plant  was  removed  during  the  spring  and 
a  portion  is  at  site,  which  will  probably  be  employed  on  the  con- 
tract for  completing  the  power  house. 

B.  T.  Kenyon,  Assistant  Engineer,  was  in  charge  of  the  work. 

The  following  table  shows  the  amount  of  the  work  done  during 
the  year  and  to  date,  with  percentages : 


ITEMS  OF  WORK. 


Clearing lump  sum 

ExcaTfction eu.  yds. 

Sheeting  aod  bracing ft.  B.  M. 

Round  tunbcr  bracing lin.  ft. 

FonniiM  embankment cu.  yds. 

Sawed  lumber,  yeDow  pine  or  Douglas  fir. 

ft.  B.  M. 
White  oak  lumber  in  miter-silb  and  loek-gatei, 

ft.B.  M. 

Seoond-claaa  concrete cu.  yds. 

Seeond-claas  reinforced  concrete ru.  yds. 

Firsi-daBB  masonry  coping cu.  yds. 

Third-eltMBB  stone  paving sq.  yds. 

Third-daas  rijnap cu.  yds. 

Fourth-claas  riprap cu.  yds. 

Structural  steel. lbs. 

Metal  reinforcement Iha. 

Iron  eastings,  plain lbs. 

Iron  eastings,  machined lbs. 

Metal  in  lock-gaVa lbs. 

Metal  in  buffer4>eams lbs. 

Metal  in  loek-valves lbs. 

Wooden  pavement sq.  yds. 

Wood^  fence lin.  ft. 

Drilling  bolt  holes  in  rock Un.  f t. 

Cofferdams,  pumping,  baling  and  draining, 

himp  sum 

Oflke  building lump  sum 

Storehouae lump  sum 


Preliminary 

estimate,  as 

affected  by 

alterations. 


74,960 

5,000 

500 

100 

6.000 

9.000 

19,946 

61 

2 

200 

100 

100 

183.370 

17,670 

7.600 

8.600 

260.000 

77,000 

34,000 

440 

340 

•490 


Work  done 
during  year. 


0 

4,744 

t3 

0 

0 

1.309 

1.575 

1,553  8 

7  6 

0  99 

187 

90 

0 

6,013 

1,875 

4,178 

t8 

118 

t641 

32 

1 

378 

36 

40% 

0 

lOO^o 


Total 

woik  done 

to  date. 


100% 

68.208 

3,137 

423 

0 


Percent 
of  work 

done 
to  date. 


•d 
« 


s 

a 
o 


100% 

lOO^b 
100*^ 


'Inoreaaedby  1801tn.ft. 
tA 


Contract  No.  88. 

This  contract,  which  requires  the  reconstruction  of  a  portion 
of  the  bridge  crossing  the  Hudson  river  at  Schuylerville,  was 
let  to  Lathrop,  Shea  &  Henwood  Company,  November  4,  1911. 

This  contract  has  been  modified  by  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  the  Canal  Board  September  25, 
1912,  provides  2-inch  plank  wearing  floor  and  pile  foundations 
for  piers,  for  better  construction. 

Alteration  No.  2,  approved  by  the  Canal  Board  November  12, 
1912,  provides  new  abutment  and  reduces  grade  at  west  end  of 
bridge, —  old  abutment  in  poor  condition. 
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The  constnictioii  of  the  east  pier,  commenced  at  the  close  of 
last  year  8  report,  was  completed  in  November,  after  considerable 
delav  bv  hiirh  water. 

As  it  was  found  that  the  west  abutment  was  in  poor  condi- 
tion, alteration  Xo.  2  was  made  in  Xovember,  1912,  requiring 
the  construction  of  a  new  abutment  and  changing  the  grade  of 
the  west  approach  to  an  easier  grade. 

The  old  spans  were  raised  to  grade  and  concrete  caps  placed 
on  the  piere  and  the  construction  of  the  west  abutment  was  com- 
pleted in  December. 

The  erection  of  steel  was  commenced  in  December  and  the 
riveting  completed  early  in  February,  the  flooring  being  com- 
pleted soon  after. 

Highway  traffic  was  maintained  by  ferry  until  February  22, 
with  minor  interruptions  on  account  of  high  water,  when  the 
bridge  was  opened  to  traffic.  However,  on  account  of  the  poor 
condition  of  the  old  spans  of  the  bridge,  the  county  superintend- 
ent of  Washington  and  Saratoga  counties  closed  the  bridge  to 
traffic  immediately  and  the  bridge  has  been  out  of  use  up  to  date, 
pending  some  arrangement  for  rebuilding  the  old  spans,  which 
compose  that  portion  of  the  structure  not  built  new  by  state 
across  the  barge  canal  channel. 

The  final  estimate  was  approved  in  June,  1913,  for  $30,844, 
or  86  per  cent  of  the  contract  price. 

W.  T.  Hunt,  leveler,  was  in  charge  of  the  contract. 

The  following  table  shows  the  amount  of  work  done  during  the 
year  and  to  date,  with  percentages: 


ITEMS  OF  WORK. 


Excavation cu.  yds. 

Sheeting  and  bracing ft.  B.  M. 

Round  timber  bracing .lin.  ft. 

Sawerf  lumber ft.  B.  M. 

Second-class  coneret« cu.  yds. 

Fourtb-claas  riprap cu.  yds. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Iron  castings,  plain Ibe. 

Wooden  pavement sq.  yds. 

Coffe^lamB,  pumping,  bailing  and  draining, 

lump  sum 

Maintaioiog  highway  traffic lump  sum 

Rebuilding  spans,  2  and  6 lump  sum 

Rainng  q)ans,  1.  7  and  8 lump  sum 

Removing  bridge  structure lump  sum 


Preliminary 

estimate,  as 

affected  by 

alterations. 


Work  done 
during  year. 


4.100 

10.000 

1,000 

18.800 

1,235 

70 

161,700 

660 

2,600 

352 


1,027 

3,6')2 

64 

18,978 

708.7 

0 

163,096 

327 

702 

351 

50% 

60% 

100% 

100% 

100% 


Percent 

Total 

of  work 

work  done 

done 

to  date. 

during 

year. 

1,538 

67.5 

3.602 

100 

64 

100 

18,978 

100 

1.084.7 

65.4 

0 

0 

163.121 

100 

597 

54.8 

1.310 

53.5 

351 

100 

100% 

50 

100% 

50 

100% 

100 

100% 

100 

100% 

100 

Percent 
of  work; 

done 
to  date. 


•d 


I 


J4 

9-.     t 


« 
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ITEB4S  OF  WORK. 


Foundation  piles lin.  ft 

Woodan  •b«ei-pilinc ft.  B.  M 

Embankment en.  yds. 

Lining cu.  yds. 

Maintnining  highway  traflSc,  alteratioa  No.  2, 

himpsom 
:  spaoB  1  and  2 lump  sum 


IVefiminary 

estimata.  as 
afftetedby 


5.650 

28.800 

140 

85 


Work  done 
dnring, 


4,726 

13,446 

161 

59 

100% 
100% 


Total 

work  done 

to  date. 


4.726 

13.446 

161 

50 

100% 
100% 


Psreeat 

of  woik 

done 

during 


Pereeot 

of  work 

done 

toda(«L 


100 
100 
100 
100 

100 
100 


I 

S 

o 


Contract  No.  70-A. 

This  contract  was  let  October  22,  1912,  to  the  Central  Dredg- 
ing Company.  In  February,  1913,  the  Dunbar  &  Sullivan  Dredg- 
ing Company  secured  a  subcontract  for  the  work  and  began  erect- 
ing a  plant.  Since  that  time  the  work  has  been  in  progress.  Be- 
cause of  the  delay  in  opening  the  Troy  lock  to  navigation,  on  ac- 
count of  repairs,  the  dump-scows  did  not  reach  the  site  until  late 
in  July,  and  actual  progress  in  excavating  the  prism  was  delayed 
until  that  time. 

The  method  to  be  employed  in  handling  the  prism  excavation 
on  the  contract  is  to  use  a  dipper-dredge  and  other  dredges 
equipped  with  grab-buckets,  and  to  load  the  material  on  scows, 
which  are  towed  to  a  spoil  bank  located  at  about  the  center  of  the 
contract.  At  this  central  spoil  bank,  located  on  the  O'Houlihai; 
farm,  a  channel  is  dug  along  the  center  of  the  spoil  area,  iuta 
which  the  scows  are  towed  and  dumped.  Two  large  traveling 
excavators,  one  on  each  side  of  the  channel,  scoop  up  the  material 
thus  dumped  and  place  it  in  piles  along  the  channel.  The  exca- 
vators are  used  for  excavating  the  channel  for  the  dump-scows  as 
rapidly  as  required. 

The  excavators  were  received  during  the  winter  and  erected  in 
the  spring.  The  dipper-dredge,  secured  from  contract  Xo.  71, 
was  moved  to  this  contract  in  March.  Several  steel  pontoons,  two 
dredge-hulls,  four  dump-scows  and  miscellaneous  plant  was  re- 
ceived in  July. 

From  the  time  of  the  arrival  of  the  scows  in  July,  prism  exca- 
vation has  continued  between  Sta.  1310  and  Sta.  1336,  near  the 
Waterford  Country  Club,  a  second  shift  being  put  on  about  the 
middle  of  September. 
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At  the  close  of  the  fiscal  year  preparations  are  being  made  to 
place  a  second  dredge  in  operation. 

John  McBride.  Assistant  Engineer,  has  been  in  charge  of  the 
work  on  this  contract. 

The  following  table  shows  the  amount  of  work  done  to  date, 
with  percentages : 


rPEMS  OF  WORK. 


CleHing lumpmuD 

ExeftTfttion cu.  yds. 

Sheeting  uid  brecing ft.  B.  M. 

Fonniog  embankment cu.  yds. 

lining cu.  yds. 

Seeond-claa  ooocrete cu.  yds. 

Weeh  mil cu.  yds. 

Fmt  iihwiriptap cu.  yds. 

Second-clais  riprap cu.  yds. 

Third-clMB  ripr^ ou.  yds. 

Fourth-claa  riprap cu.  yds. 

Iran  enitingi,  plain lbs. 


Preliminary 
estimate. 


Work  done 

during 

year. 


Total 

work  doDc 

to  date. 


Percent 
of  work 

done 
during 

year. 


tl.OOO 

1200 

t2fK> 

522,152 

30.687 

30.687 

2,000 

0 

0 

300 

0 

0 

210 

0 

0 

140 

0 

0 

1.000 

0 

0 

200 

0 

0 

200 

0 

0 

200 

0 

0  ' 

200 

0 

0 

6,500 

0 

0 

20 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


8 


Percent 
of  work 

done 
to  date. 


20 
5.8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Contract  No.  71-A.' 

This  contract  was  let  to  P.  McGovern  &  Co.,  January  16,  1913, 
and  work  was  commenced  soon  after  the  letting  of  the  contract 
and  steady  progress  has  been  made  to  date.  Some  of  the  plant 
of  the  previous  contractor  was  seem  red  for  the  work. 

This  contract  has  been  modified  bv  an  alteration  as  follows: 

« 

Alteration  Ko.  1,  approved  by  the  Canal  Board  September  9, 
1913,  provides  facing  wall  for  rock  slope  below  lock  Xo.  1,  and 
for  Taintor  gates  in  dam  Xo.  1  to  take  care  of  floods. 

The  description  of  the  work  will  be  commenced  at  the  north  end 
of  the  contract  and  continued  south. 

A  coffer-dam  has  l)een  coinplettxl  north  from  the  Webster's 
coffer-dam  to  Sta.  1057,  a  distance  of  2,000  feet,  and  is  expected 
to  be  unwatered  about  Octol)er  1,  and  the  plant  released  from 
Webster's  will  be  employed  in  progressing  the  work  during  the 
fall  and  winter. 

At  Webster's  (Stas.  1076-1094)  the  old  coffer-dam  was  re- 
paired from  Sta.  1084  to  Sta.  1094  and  extended  up-stream  to  Sta. 
1076  and  unwatered  early  in  July.  The  material  was  excavated 
with  steam-shovel  and  cars,  and  spoiled  on  west  bank.  At  the 
end  of  the  fiscal  year  the  prism  excavation  is  complete  and  the 
plant  is  being  moved  north  to  the  coffer-dam  at  Sta.  1070. 


« 
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The  old  coffer-dams  on  the  east  side  of  the  prism  opposite 
Wright's  have  been  removed  by  teams  and  the  material  spoiled 
in  the  bay  along  the  east  bank. 

At  Russell's  (Stas.  1098-1212)  this  coffer-dam  between  Stas. 
1098  and  1212  has  been  completed  and  the  excavation  with  steam- 
shovel  was  commenced  the  last  of  September,  the  drainage  being 
carried  through  to  the  pumps  at  lock  Xo.  1. 

At  Morrow's  and  Slade's  the  work  of  excavating  prism  inside 
the  coffer-dams  between  Sta.  1212  and  lock  Ifo.  1  was  completed 
during  the  summer.     Steam  and  air  drills  were  used  in  drilling, 
the  rock.     Steam-shovel,  locomotives  and  cars  were  used  in  re- 
moving the  spoil  to  dike  west  of  lock  Ko.  1. 

At  lock  No.  1  the  excavation  and  concrete  for  the  remainder 
of  the  east  wall  of  the  lock  is  nearly  completed.  The  tower  and 
chute  method  is  employed  in  depositing  concrete.  Work  on  the 
lower  guide-wall  and  new  guide-wall  on  the  west  side,  added  by 
alteration  No.  1,  is  in  progress.  The  upper  lock-gates  have 
been  erected  and  riveting  was  commenced  the  last  of  September. 
The  fitting  of  white  oak  quoin  posts  and  the  placing  of  the  valves 
is  in  progress. 

In  September,  1913,  alteration  No.  1  was  made,  changing  the 
location  of  the  fixed  crest  dam  and  providing  a  section  at  the 
east  end  with  six  50-foot  Taintor  gates  with  sills  14.5  feet  below 
the  crest  of  the  fixed  dam.  This  change  was  necessary  as"  the 
flood  of  March  28  gave  a  discharge  approximately  double  the 
quantity  for  which  the  original  design  was  made.  A  retaining 
wall  on  the  west  side  of  the  lower  prism,  replacing  the  sloping 
bank  protection,  was  also  included  in  the  alteration,  in  order  to 
improve  navigation. 

At  dam  No.  1  the  excavation  of  about  125  feet  at  the  west 
end  of  the  dam  was  completed  in  the  summer  and  work  suspended, 
pending  the  change  of  plans,  which  were  completed  in  September 
and  work  recommenced  on  September  17. 

About  9,000  lineal  feet  of  prism  have  been  coffered  off  during 
the  season  and  about  70  acres  of  river  bed  unwatered  for  opera- 
tions. The  river  and  weather  conditions  up  to  October  1  have 
been  favorable  for  the  work  and  good  progress  has  been  made. 

K.  T).  Hayes,  Assistant  Engineer,  is  in  charge  of  this  contract.. 
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The  following  table  shows  the  amount  of  work  done  to  date, 
with  percentages:. 


ITEMS  OF  WORK. 


IVdiminary 

mtiniAle.  m 

ftfferted  by 

alt«rAiioa 

No.  1. 


'Cleuing himp  suml 

ExcftTAtkm eu.  yds. 

Sheeting  ud  bndng ft  B.  M 

Round  timbv  bracing lio.  ft  , 

Torming  embankment cu.  yds.! 

Lininc cu.  ydaJ 

'Sewea  lumber,  yelbw  pbe  or  Douglas  fir. 

ft.  B.  M. 
White  oek  hmUscr  in  initer-«Ile  and  lock-Kates, 

ft.  B.  M. 

Sceond<lMB  concrete cu.  ydi. 

Secood-elaee  reinforced  concrete cu.  yds. 

Waah  wall cu.  yds. 

Third-clam  itone  paving sq.  yds. 

Firat-clam  riprap cu.  yds. 

•Second-cluB  ripnp cu.  ydn. 

Third-claas  riprap cu.  yds. 

Fourth-claie  riprap cu.  yds. 

Strjct'jral  steel lbs. 

Metal  reinforcement Ibn. 

Iron  eaetiags,  plain     lbs.' 

Iron  rastin<9).  machined lbs. ' 

Metal  in  lock-gates  Ibe. 

Metal  in  buffer-beams Ibe. 

Metal  in  lock-valves Ibn.j 

Drilling  bolt  holes  in  rock Ho.  ft. 

Coffer-danas,  pumping,  bailing  and  drainiiiK. 

1  jmp  sum 

Storehouse lump  sum 

Deduct  for  buildings lump  sum 


$250 

401.6(Xi 

20. m) 

500 

•62i) 

KKJ 

1,500 

10,470 

21.776 

321) 

42) 

4%) 

3:» 

1.4S) 

31)) 

216 

99.033 

19.S23 

12.1M0 

2.7S} 

235.561 

44.H24 

32.H21 

$20,000 

91.0IH) 

tlOO 


Work  done 
during  year. 


0 

106.439 

0 

0 

0 


0 

4,513 

63 

0 

0 

0 

0 

0 

0 

7.948 

4.144 

2.400 

2.175 

6.413 

3.7K5 

14.516 

0 


13  36' 
0 
0 


ToUl 

work  done 

to  date. 


Per  eent 
of  work 

done 
during 

year. 


0 
106,439 
0 
0 
569 
0 


0 

4.513 

63 

0 

0 

0 

0 

0 

0 

7.948 

4.144 

2.400 

2.175 

6.413 

3.785 

14,516 

0 


13  36' 
0 
0 


0 
26  5 

0 

0 
91  8 

0 


0 
20  7 

19  7 
0 

0 
0 
0 
0 
0 
8 

20  9 
18 
78 

2 

8 

44 

0 


Pa 
of 


to  date. 


0 
26.5 
0 
0 
01.8 
0 


13  36 
0 
0 


0 

20  7 
19.7 

0 

0 

0 

0 

0 

0 

8 

20  9 
18.5 
78 

2 

8 
44 

0 


I 

8 
4 
2 


13  36 
0 
0 


*  Increase  of  3  JO  cu.  yds.  approved  by  reulatio.i  of  Caiil  B  Jird  dit;  J  September  21  1913. 

Contract  Xo.  72-A. 

This  contract  was  let  March  17,  1913,  to  James  Stewart  &  Co., 
Inc.,  and  work  was  commenced  immediately.  A  large  portion 
of  the  plant  from  contract  No.  72  was  secured  for  the  work.  The 
hydraulic  dredge  sunk  in  lock  Xo.  3  was  raised  in  May,  repaired 
and  taken  to  the  upper  pool  for  work.  The  steam-shovel  left 
sunk  in  Green  island  coffer-dam  in  1911  was  recovered  when  work 
was  unwatered  this  summer  and  again  placed  in  service. 

The  description  of  the  work  will  be  commenced  at  the  north 
end  of  the  contract  and  continued  south. 

At  Green  Island  (coffer-dam  Sta.  841  to  Sta.  855)  the  old 
coffer-dams  were  repaired  and  strengthened,  but,  owing  to  leaks, 
little  progress  was  made  until  the  middle  of  September.  Steady 
progress  has  been  made  since  that  time  to  date,  material  being  ex- 
cavated by  steam-shovel  and  spoiled  with  narrow-gage  equipment 
on  the  east  slope  of  Green  island.  A  large  pump  and  additional 
boiler  capacity  were  added  in  September. 
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The  hvdranlic  dredge,  after  assisting  with  the  work  at  Green 
island,  has  been  at  work  removing  the  overburden  north  and 
south  of  the  B.  &  M.  R.  R.  bridge,  in  order  that  rock  can  be 
drilled.  The  dredge  is  located  just  south  of  the  bridge  at  the 
close  of  the  fiscal  year.  The  material  was  pumped  to  the  Mabb 
parcel  and  to  the  spoil  bank  on  the  Paper  Company  lands  along 
east  shore. 

At  lock  Xo.  3  a  siding  is  maintained  for  receiving  coal  and 
supplies  for  the  plant  employed  on  the  upper  pool. 

At  Second  island  (Sta.  966  +  80  to  Sta.  982  +  50)  excavation 
inside  of  the  co£Per-dam  was  commenced  at  the  end  of  July  and 
continued  steadily  to  date,  the  work  being  over  half  done  at 
the  end  of  the  fiscal  year.  The  material  is  excavated  with  steam- 
shovel  and  is  being  spoiled  between  First  and  Second  islands,  in 
standard  gage  cars.  Between  Second  island  and  Hart's  coffer- 
dams the  rock  has  been  all  drilled  bv  means  of  the  drill  boat.  On 
July  28  the  drill  boat  was  struck  by  lightning  and  was  laid  up 
two  weeks  for  repairs. 

At  Hart's  coflFer-dam  (Stas.  995-1017)  the  excavation  was 
completed  in  August  and  the  removal  of  the  coffer-dam  is  in 
progress. 

Between  Hart's  and  lock  Xo.  2  the  drill  boat  is  at  work.  All 
material  excavated  south  of  Second  island  since  the  finishing  of 
the  work  inside  of  Harf s  coffer-dam  has  been  spoiled  east  of 
Quock  island,  two  dump  scows  and  two  tugs  being  employed  in 
handling  the  material. 

W.  L.  Caler,  Assistant  Engineer,  is  in  charge  of  this  contract. 

The  following  table  shows  the  amount  of  work  done  to  date, 
with  percentages: 


ITEMS  OF  WORK. 


Ckviag lamp  sum 

ExcaTfttuMi cu.  yds. 

Sheeting  and  bracinK ft.  B.  M. 

Roimd  timber  bntcing fin.  ft. 

Stone  filfing  in  eribe cu.  yds. 

Rock  apoH  fining cu.  yds. 

Straetural  sted lbs. 

Iran  eiatinn,  pbin Ibn. 

Sswed  famuber ft.  B.  M. 

Completing  ooostruetion  of  upper  appronoh 
veil,  kMic  No.  3 lump  sum 


Per  cent 

Preliminary 

Work  done 

durioj; 

Total 
work  done 

of  work 
done 

estimate. 

year. 

to  date. 

during 
year. 

1 
540.939 

"'■257 

139,258 

139.258 

2.000 

0 

0 

0 

400 

0 

0 

0 

2,400 

0 

0 

0 

1.000 

0 

0 

0 

9,000 

0 

0 

0 

5,800 

0 

0 

0 

180,000 

0 

0 

0 

1 

1 

0 

0 

0 

Per  cent 
of  work 

done 
to  date. 


25.7 
0 
0 
0 
0 
0 
0 
0 
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Champlaix  Canal,  Residency  No.  2. 

Besident  Engineer  E.  V.  R.  PajTie  reporte : 

Residency  No.  2,  Champlain  canal,  extends  from  the  Northum- 
berland bridge  across  the  Hudson  river  northerly  to  the  highway 
bridge  at  Dunhams  Basin,  Washington  county,  and  includes  the 
Glens  Falls  feeder  and  dam. 

The  following  contracts  are  located  within  this  residency :  Nos. 
1,  3,  3-A,  24,  26,  27,  27-A,  54  and  56,  and  portions  of  7,  16 
and  32. 

Contracts  Nos.  3,  3-A,  2^>,  27,  7  and  32  were  completed  prior 
to  October  1,  1912;  contracts  Nos.  16  and  54  were  completed 
during  the  year;  no  construction  work  was  done  on  contract  No. 
1,  and  work  progressed  on  contracts  Nos.  24,  27-xV  and  56. 

Work  Done, 

The  work  has  consisted  of  general  office  work ;  revision  of  ap- 
propriation maps  for  flooding  purposes ;  reports  on  damaged  land 
and  contractors'  claims  for  Board  of  Claims;  preparation  of  vari- 
ous estimates  of  quantities  for  contract  No.  1 ;  compiling  of  final 
estimates  for  contracts  Nos.  1,  16,  27-A  and  54,  and  preparation 
of  contract  plans  for  repair  of  damage  to  finished  Barge  canal 
work  bv  the  AckhI  of  ilarch  last. 

Contract  No.   1. 

This  contract  provides  for  excavating  the  river  channel  from 
Northumberland  to  Fort  Miller  and  from  Crocker's  Reef  to  Fort 
Edward ;  the  construction  of  Crocker's  Reef  dam ;  the  approaches 
to  the  head  and  foot  of  the  '*  land  line ''  and  other  incidental 
work.  Length,  7.075  miles.  E.  W.  Wendell,  Assistant  Engi- 
neer.    Empire  Engineering  Corporation,  contractor. 

This  contract  has  been  modified  by  alterations  as  follows: 

Alteration  No.  1,  approved  by  the  Canal  Board  August  28, 
1907,  permits  spoil  in  river  above  Crocker's  Reef  dam  to  expedite 
work. 

Alteration  No.  3,  approved  by  the  Canal  Board  Noveml)er  18, 

1907,  provides  additional  spoil  areas  to  expedite  work. 
Alteration  No.  2,  approved  by  the  Canal  Board  March  25, 

1908,  extends  time,  provides  additional  spoil  areas  in  river  to 
expedite  work,  and  simplifies  design  of  breakwater  pier. 
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Alteration  Ko.  5,  approved  by  the  Canal  Board  July  21,  1908, 
widens  channel  below  lock  Xo.  6  to  match  work  on  contract  No.  3, 

Alteration  Xo.  6,  approved  by  the  Canal  Board  June  24,'  1909, 
eliminates  work  south  of  Sta.  23  +  85  to  avoid  damage  to  bridge; 
lowers  tops  of  cribs  below  lock  Xo.  6  to  match  work  on  contract 
Xo.  3. 

Xo  construction  work  has  been  done  on  this  contract  during 
the  past  year. 

Contract  No.  16  (on  Contract  No.  27-A). 

This  contract  provides  for  furnishing  and  erecting  in  place 
steel  highway  bridge  superstructures  on  contracts  Xos.  11,  25  and 
27.  Raymond  Jerrell,  Rodman,  in  charge.  The  United  Construc- 
tion Company,  contractor. 

This  contract  has  been  modified  by  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  the  Canal  Board  September  1, 
1908,  lengthens  spans  of  Fort  Ann,  Smith's  Basin  and  George 
Henry  bridges  on  account  of  flattened  slopes. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  June  8,  1911, 
changes  plans  for  Comstock,  Fort  Ann,  Brayton  and  George  Henry 
bridges  on  contract  Xo.  25  and  bridge  at  Sta.  1240,  contract  Xo. 
27,  to  conform  to  changes  in  canal  slopes  and  substructures. 

Alteration  Xo.  3,  approved  by  the  Canal  Board  July  11,  1912, 
provides  plate-girder  approach  span  at  east  end  of  Comstock  bridge 
to  replace  old  span. 

Alteration  Xo.  4,  approved  by  the  Canal  Board  September  10, 
1912,  provides  plate-girder  approach  spans  at  East  street  and 
Argyle  street  bridges  to  fit  substructures  built  under  contract 
No.  27-A. 

During  the  winter  of  1912-13  the  East  street  truss  span  was 
moved  to  its  new  location,  about  50  feet  north  of  its  former  site. 
This  work  was  done  under  an  extra  work  order,  dated  August 
14,  1912,  at  a  cost  of  $1,943.75.  Plank  flooring  was  laid  and 
hub  guards  and  sidewalk  railing  placed  on  the  main  span.  A 
plate  girder  approach  span  was  placed  at  either  end  of  the  truss 
span,  under  alteration  Xo.  4. 

At  the  east  end  of  the  Arg;v'le  street  truss  span  a  plate  girder 
approach  was  built  complete  under  alteration  Xo.  4. 
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Coping  stone  were  set  on  the  abutments  and  all  items  of  work 
completed,  finishing  the  contract  on  this  section. 

Final  estimates  have  l)een  completed. 

The  following  is  a  sununary  of  items  on  contract  Xo.  10  (on 
contract  'So.  27-A)  to  September  *M,  1913: 


ITEMS  OF  WORK. 


Stnietnnl  ■tori nm. 

8ft«0d  lumber,  yellow  pine ft.  B.  M. 

Sidewmlk  railinK tin  ft 

Setting  ttooe  oopioR cu.  y(i». 

Lining cu  ytin. 

Maintaining  traAc  lump  sum 


Prrliminmry 

eitimate.  m 

■ffcrted  by 

altmtions. 

Work  done 
during  year. 

Total 

work  done 

to  date. 

Per  cent 
of  work 

dOM 

during 
year. 

W5.2.V) 

71.960 

970,624 

7.2 

99,(M)i) 

6.807 

82.S43 

6  5 

2M 

70 

254 

27.5 

12 

1  04 

10  49 

8.7 

12 

0 

0 

0 

liou 

1100 

1100 

100 

Peroeal 
of 


to  data. 


07  6 

83.9 
100 

86  7 
0 
100 


Cipntracl  So.  24. 

This  contract  provides  for  constructing  a  guard-gate  at  Crock- 
er's Reef.  Length,  0.19  mile.  E.  W.  Wendell,  Assistant  En- 
gineer, October  1,  1912,  to  July  31,  1913,  and  Raraiond  Jerrell, 
Rodman,  in  charge,  August  1  to  September  30,  1913.  Kings- 
bury Construction  Company,  contractor. 

This  contract  was  awarded  to  James  D.  Sherrill,  of  Hudson 
Falls,  N.  Y.,  on  November  1,  1911,  and  on  June  3,  1912,  it 
was  assigned  to  the  Kingsbury  Construction  Co.,  of  Hudson 
Falls,  N.  Y. 

During  the  fiscal  year  the  following  progress  has  been  made: 
The  pier  supporting  the  west  tower  and  sluic*e-gate  walls  hiis  lx?>en 
finished.  Sluico-gates  and  hoist^s  have  been  placed  and  operated. 
All  concrete  has  been  completed,  except  counter-weights  for  the 
gates.  The  guard-gate  and  towei*s  have  been  erected,  but  not 
paint-ed.  The  instalhition  of  o|)erating  machinery  has  been 
commenced. 

On  March  27,  1912,  the  dike  at  the  north  end  of  this  contract 
was  washed  out  by  the  extraordinarily  high  water  in  the  river, 
which  removed  the  balauc*e  of  the  material  remaining  to  be  exca- 
vated, with  the  exception  of  a  small  amount  of  material  above 
the  guard-gate;  also  the  embankment  around  the  north  end  of 
the  west  wall  and  the  wash  wall  protection. 

Since  the  dike  was  washed  out.  the  canal  between  Crocker's 
and  Fort  Miller  has  been  Kllcd  to  boating  level,  preventing  the 


<  ^ 

-I 

3  S. 


•  »  ' 


•  •• 


•     * 


« 


•  • 


Eastebn  Division:     Babge  Canal. 


151 


grouting  of  the  guide  rails  for  the  guard-gate,  which  will  be  done 
as  soon  as  this  level  is  coffer-dammed  and  the  water  drawn. 

The  following  is  a  summary  of  items  on  contract  Xo.  24  to 
September  30,  1913 : 


ITEMS  OF  WORK. 


Eaceavstkm cu.  yds. 

Forming  cmbukmeDt eu.  yds. 

White  ode  fannber ft.  B.  M. 

8eoQnd-da«  oonerete eu.  ydi. 

Wiih  wall cu.  yds. 

Metal  nanforeenwat lbs. 

Metal  in  Bhii<»«atfli Ibi. 

Metal  in  guardisate lbs. 

GateboMts No. 


Percent 

Prdiminary 
estimate. 

WoAdooe 

Total 

of  work 

during 

work  done 

done 

year. 

to  date. 

during 

year. 

13.200 

1.484 

8.573 

11  2 

2. MO 

635 

1.276 

24.1 

500 

464 

464 

92  8 

1.784 

617 

1.996 

34  6 

2.630 

244 

1.923 

9  3 

50 

45 

45 

90 

11,000 

8.893.8 

8.893.8 

80.8 

199.000 

159.876 

159.876 

80.3 

2 

2 

2 

100 

Percent 

of  work 

done 

to  date. 


64.9 
48.3 
92.8 
111.9 
73.1 
90 

80.9 
80a 
100 


Contract  No.  27-A. 

This  contract  provides  for  completing  the  construction  of  the 
canal,  together  with  all  incidental  work,  between.  Sta.  1046  +  16, 
the  south  end  of  contract  No.  25  at  Dunham's  Basin  road,  and 
the  Hudson  river  at  Fort  Edward,  Sta,  1245.  Length,  3.76 
miles.  R.  G.  Gibson,  Assistant  Engineer.  Holler  &  Shopard, 
contractors. 

The  work  to  be  done  under  this  contract  includes  the  exca- 
vation of  prism  from  lock  No.  8  to  the  south  end  of  the  contract ; 
leveling  spoil  banks;  erection  of  guide  walls  to  lock  Xo.  8,  to- 
gether with  substructure  for  the  power  house  and  lower  guide 
walls  to  jimction  lock ;  abutments  and  piers  for  four  Barge  canal 
bridges;  two  plate  girder  bridges  and  abutments  over  Bond  creek ; 
one  siphon  spillway;  two  dive  culverts;  embankment  with  wash 
wall  protection  the  entire  length  of  the  contract,  and  finishing 
concrete  surfaces  on  lock  No.  8. 

This  contract  has  been  modified  by  alterations  as  follows : 
Alteration  No.  1,  approved  by  the  Canal  Board  August  30^ 
1911j  lowers  foundation  of  west  abutment  of  Argyle  street  bridge 
to  obtain  suitable  foundations. 

Alteration  No.  2,  approved  by  the  Canal  Board  December  27, 
1911,  changes  plans  for  power  plant  at  lock  No.  8  to  conform  to 
standard. 
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Alteration  Xo.  3,  approved  by  the  Canal  Board  January  31, 
1912,  provides  sheeting  and  bracing  for  dive  culverts  to  decrease 
expense  of  excavation. 

Alteration  Xo.  4,  approved  by  the  Canal  Board  April  24, 
1912,  changes  type  of  bridge  floors  to  obtain  better  construction. 

Alteration  Xo.  5,  approved  by  the  Canal  Board  August  27, 
1912,  changes  substructures  of  East  street  and  Argyle  street 
bridges  to  obtain  suitable  foundations;  provides  wooden  sheet- 
piling  at  west  embankment,  Sta.  1177  to  Sta.  1212  to  pre\'ent 
seepage. 

Alteration  Xo.  6,  approved  by  the  Canal  Board  December  11, 
1912,  provides  for  building  a  strut  between  the  abutments  of 
the  Hudson  Valley  railway  bridge  to  prevent  sliding. 

Alteration  Xo.  7,  approved  by  the  Canal  Board  July  8,  1913, 
eliminates  work  provided  by  alteration  Xo.  6. 

During  the  year  the  excavation  work  has  progressed  in  the 
prism,  there  still  remaining  some  material  to  be  excavated  be- 
tween the  Argj'le  street  bridge  and  the  Hudson  Valley  railway 
bridge. 

All  the  spoil  banks  have  been  leveled,  except  about  1,000  feet 
on  the  east  side  and  500  feet  on  the  west  side,  north  of  Lock 
Xo.  8. 

Embankment  has  been  completed,  except  about  200  feet,  along 
prism  on  west  side  from  the  north  end  of  the  contract  to  East 
street  bridge. 

The  approaches  to  East  street  and  Broadway  bridges  are  com- 
plete and  the  approach  to  Arg^^le  street  bridge  is  nearly  finished. 

Eighty-five  thousand  feet  B.  M.  of  triple^lap  sheet-piles  have 
been  driven  in  the  west  berme  between  Stas.  1195  and  1205. 

Concrete  work  has  been  completed  for  the  new  abutments  and 
piers  for  East  street  bridge,  one  new  abutment  at  Arg^'le  street 
bridge,  the  new  abutments  at  Arg^'le  street  bridge  over  old  canal, 
the  lower  approach  walls  to  junction  lo(*k,  the  siphon  spillway 
at  Argyle  street,  two  dive  culverts  and  sixteen  isolated  snubbing 
post  bases  back  of  the  upper  approach  wall  to  lock  Xo.  8. 

Three  thousand  cu.  yds.  of  wash  wall  stone  have  been  placed 
on  the  slopes  north  of  lock  Xo.  8. 

Wooden  fencing  has  been  built  on  approaches  to  three  Barge 
canal  bridges. 
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The  principal  items  of  work  yet  to  be  done  are  as  follows: 
The  southeast  approach  wall  to  lock  No.  8;  isolated  snubbing 
poets  on  both  sides  of  lower  pool,  lock  No.  8,  and  along  upper 
approach  wall  to  lock  No.  7 ;  excavation  to  connect  junction 
lock  with  Barge  canal ;  completion  of  the  embankment  from  Sta. 
1212  to  the  south  end  of  the  contract,  and  finishing  wash  wall 
along  the  entire  length  of  the  contract 

The  Hudson  Valley  Railway  'Company  has  built  abutments 
and  placed  their  bridge  and  approaches  at  lower  Broadway,  in- 
cluding a  concrete  floor  across  the  bottom  of  the  canal  prism 
between  abutments. 

Under  an  extra  work  order,  dated  August  8,  1912,  two  coffer- 
dams were  built  across  the  prism  at  Stas.  1170  and  1205,  to 
maintain  the  water  between  these  points  at  a  sufficient  height  to 
prevent  seepage  from  Bond  creek  washing  out  the  gravelly  banks. 

An  extra  work  order,  date  of  August  8,  1912,  authorized  the 
removal  of  the  concrete  slab  abutments  and  piers  at  East  street 
bridge,  which  were  wrecked  in  a  slide  of  the  east  bank,  and  under 
this  same  order  the  eaat  abutment  and  piers  at  Argyle  street 
bridge  were  removed. 

Under  an  extra  work  order,  dated  November  2,  1912,  steel 
sheet-piling  wafi  placed  across  the  upper  end  of  lock  No.  7,  to- 
prevent  water  from  the  river  interfering  with  the  excavation  of 
the  prism  near  lower  Broadway. 

Under  an  extra  work  order,  dated  March  22,  1913,  300  linear 
feet  of  steel  sheet-piling  were  driven  in  the  present  tow-path 
across  the  prism  at  lower  Broadway. 

The  following  is  a  summary  of  items  on  contract  No.  27-A,  as 
affected  by  alterations  Nos.  1,  2,  3,  4,  5,  6  and  7,  to  September 
30,  1913: 


ITEMS  OF  WORK. 


Ctearing lump  sum 

Orubfaiog eu.  yds 

EraiTaticHi  from  spoil  bsiaks co.  yds 

All  othsr  cxeavatifm cu.  yds 

Shaeting  and  bracing ft.  B.  M 

Forming  embuikment eu.  ydw 


Preliminary 

estimate,  as 

affected  by 

alterations. 

Work  done 
during  year. 

Total 

work  done 

to  date. 

Percent 

of  work 

done 

during 

year. 

1 

0 

65.7% 

0 

•8.350 

294 

4,684 

3.5 

182,000 

40.594 

171,305 

27.2 

353.080 

106.290 

199.491 

30 

t24O,000 

152.185 

231.085 

63.4 

152,310 

39.545 

99.991 

25.9 

Percent 
of  work 

done 
to  date. 


65. T 
56.1 
94.1 
56  3 
96  3 
65.6 


*  Increased  from  1,350  eu.  yds.  to  8.350  cu.  yds.  by  resolution  of  Canal  Board,  August  30,  191 1. 
t  Inercaacd  by  50.000  ft.  B.  M.,  by  rcMtlution  of  Canal  Board.  March  20, 1912. 
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ITEMS  OP  WORK. 


Preliininary 

atimate.  m 

affected  by 

altentioai. 


Gnvd  fining  eu.  yds 

Sawed  himber ft.  B.  M. 

YeDow  puM  in  kxk-flatei ft.  B.  M. 

White  o«k ft.  B.  M. 

Fottodatioo  iule>,  15  ft.  long No. 

FoondatioD  pike,  20  ft.  kmg No. 

SheeiHMling ft.  B.  M. 

Seeono-claH  oonerete cu.  ydi. 

Reinforced  oooerete ou-yda. 

Finishing  oonerete  lurfaoei iq.  ft.| 

Maioory  bridge  oopiog eu.  3rd8. 

Wash  frail cu.  yds.) 

Seeond-elaa  etmie  paving sq.  yds.' 

Third-claoB  riprap cu.  yds.l 

15-ineh  vitrified  pipe lin.  ft 

Structural  steel lbs. 

Metal  rcinforeemeat lbs.' 

Cast  inn  pipe lbs. 

Iron  castings lbs. 

Wooden  pavement so.  yds. 

Wooden  lencing un.  ft. 

Lattice  railing tin.  ft. 

Removing  three  old  bridge  BuperBtructttres, 

lump  sum 

Maintaining  ta«ffio lump  sum 

Sluicfr-gate lump  sum 

Lowering  Argyle  street  bridge hxaxp  sum 

Maintaining  traffic  over  Bond  creek. lump  sum 
FoundatioD  piles un.  ft. 


3.870 

34.000 

7.000 

300 

860 

1.050 

4K9.750 

14.470 

1.072 

10,000 

14 

27.360 

714 

510 

40 

188.200 

69.650 

225.200 

40,600 

0 

5,160 

265 


10.500 


Work  done 
during  year. 

Total 

work  done 

to  date. 

1.789 

1.789 

13.844 

29.484 

0 

6.440 

0 

180 

0 

509 

407 

962 

85.429 

159.529 

3.979 

13.903 

44 

1.018 

1.086 

1.146 

0 

12 

2,808 

12.175 

107 

158 

76 

76 

0 

0 

192 

163.146 

8.665 

66.834 

!18.755 

218.755 

7.988 

12.981 

0 

0 

4.205 

4,206 

0 

242 

0 

0 

42% 

80% 

90''o 

9(>^i 

0 

0 

46  67% 

100% 

10.170 

10.170 

.2 
7 


5 
.5 
.2 


46. 

40 

0 

0 

0 

38  8 
17 
27. 

4 
10.9 

0 

10  3 
15 
14.9 

0 

0 
12 
97 
19. 

0 
81. 

0 


1 
.5 

1 
.7 


0 
42 
90 

0 

46.67 
96.9 


Pereent 
of  work 

done 
to  date. 


46.2 

86.7 

92 

00 

69. 

91 

32. 

96. 

05 

11  .ft 

85.7 

44.6 


.2 
.6 

.e 
.1 


22 
14 

0 

86. 
96 
07 
32 

0 
81 
91 


0 
80 
90 

0 
100 
96.0 


3 


Contract  No.  54. 

This  contract  provides  for  constructing  lock  Xo.  7,  at  Fort 
Edward.  Length,  0.22  mile.  C.  A.  Curtis,  Assistant  Engineer, 
from  October  1,  1912,  to  April  15,  1913,  and  Byron  Houghtal- 
ing,  Rodman,  in  charge,  from  April  16  to  August  16,  1913. 
Hunkin-Conkey  Construction  Company,  contractor. 

This  contract  has  been  modified  bv  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  the  Canal  Board  October  25, 
1910,  changes  specifications  for  coffer-dams,  etc.,  to  provide  par- 
tial pajTnents  as  sections  of  work  are  completed. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  September  10, 
1912,  provides  concrete  lining  in  bottom  of  canal  below  lock  Xo. 
7  in  place  of  riprap  to  insure  against  scour. 

The  last  concrete  was  placed  in  the  lock  in  Xovember,  1912. 

Borrow  excavation  was  taken  from  the  adjoining  contract  (Xo. 
27-A)  to  complete  the  embankment  back  of  the  east  lock  wall, 
which  was  completed  in  January,  1913. 

All  excavation  was  completed  in  May. 
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From  May  until  August  a  small  force  was  finishing  concrete, 
leveling  embankments,  trimming  slopes  and  removing  plant  and 
rubbish  from  the  contract  site. 

Construction  work  was  reported  finished  on  August  16,  and 
contract  accepted  by  Canal  Board. 

The  following  is  a  summary  of  items  on  contract  No.  54,  as 
affected  by  alterations  Nos.  1  and  2 : 


ITEMS  OF  WORK. 


PrdiBumry 
,  MtimMe,  m 

I  aH«ntk)ns. 


EiemTiktion eu.  yde. 

Sieetiiig  and  braeioK  a ft.  B.  M. 

Farming  embtnkmflnt cil  yds. 

Saved  lumber,  ydlow  pina  or  Douclai  fir. 

ft.  B.  M. 

Sawed  himber  in  needia ft  B.  M. 

Wliite  oak  himber  in  miter-aiUs,  loek-ffateB  and 

buffer-blodEi ft.  B.  M. 

Fottadatioo  pike.  16  ft.  to  30  ft.  long. .  lin.  ft. 

Mooring  piles.  30  ft.  k>ng .lin.  ft. 

Wooden  neet-pilini; ft.  B.  M. 

Seeond^lnB  ooncrete  b cu.  yds. 

Wash  waD cu.  yds. 

tSeooofd-elaes  riprap  c cu.  yds. 

Third-claas  riprap cu.  yds. 

Stmetural  sled lbs. 

Metal  ranforoement lbs. 

Sted  eastings lbs. 

Iron  eaatingi.  machined lbs. 

Wrought  iron  pipe,  3-inch  diameter lin.  ft. 

Wrov^t  iron  pipe  railing lin.  ft. 

Metdin  k)ek-«at«s lbs. 

Metal  in  buffer-beams lbs. 

Metal  in  kwk-valvca  lbs. 

Coffer-dams,  pum{Mng,  bailing  and  draining, 

lump  sum 


45.600 
14,000 
11.300 

1.100 
16.000 

6.R00 

60.690 

130 

225.000 

21.925 

600 

240 

3.660 

7.200 

376.000 

9.800 

7.300 

250 

480 

200.000 

92.0I)() 

25.000 

118.000 


Work  done 
daring  year. 


12.987 
0 
0 

560 
18,317 

2,927 

0 

120 

0 

639 

531. 

0 

1.482 

947 

0 

4,890 

0 

0 

458 

72. 7W 

17.638 

1.163 

$6,000 


Peroent 

Total 

ofworic 

work  done 

done 

to  date. 

during 

year. 

42,930 

28.5 

9.335 

0 

8.851 

0 

560 

51 

•18,317 

114.4 

•7.807 

43 

53.244 

0 

120 

92 

t247.068 

0 

19,961 

3 

531.2 

88.6 

0 

0 

3,624 

40.5 

7,051 

13  2 

8.111 

0 

8,802 

49.9 

6.524 

0 

2.38 

0 

458 

95.4 

190,472 

36  3 

86.998 

19  2 

23,250 

4  6 

$18,000 

33.3 

Feroeal 
of  work 

done 
to  date. 


94.1 
66.6 
78.3 

51 
114.4 

114.8 

87.8 

92 
109.8 

91 

88.6 
0 

99 

97.0 
2 

89.3 

89.4 

95.2 

95 

95. 

94.6 

93 


4 

.3 


100 


*  Inereaee  made  in  accordance  with  general  order  No.  43,  issued  January  2.  1913. 

t  Longer  lengths  ne.'^essiry  than  call^  for  in  preliminary  estimate. 

a  Amount  of  sheeting  and  bracing  increased  from  2,000  ft.  B.  M.  to  14,000  ft.  B.  M.  by  resolution  of  Canal  Board, 
dated  April  6. 1911. 

6  Amount  of  seoond-daasooncrets  increased  from  21. 703  cu.  yds.  to  21, 925  eu.  yds.  by^esolution  of  Canal  Board, 
dated  September  10, 1912. 

eSeeond-olasB  riprap  eliminated  from  contract  by  resolution  of  Canal  Board,  dated  September  10,  1912. 


Contract  No.  56. 

This  contract  provides  for  improving  the  Glens  Falls  feeder. 
W.  C.  Benedict,  Assistant  Engineer.  Flood  &  Van  Wirt  Com- 
pany, contractor.  The  contract  was  signed  on  September  26, 
1912,  and  work  began  on  October  14,  1912. 

The  improvement  contemplates  increasing  the  flow  through  the 
feeder  canal,  necessitated  by  the  greater  volume  of  water  required 
for  the  Barge  canal.  This  increased  capacity  is  secured  by  rais- 
ing the  banks  of  the  feeder  one  foot,  removing  the  high  parts  in 
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the  U^ttoin,  stopping  leaks  in  the  prism,  replacing  the  old  feeder 
dam  M'ith  a  iivtw  concrete  dam  about  one  foot  higher  and  enlarg- 
ing the  by-pai<8e8  at  the  lo<*kd. 

This  contract  has  been  modified  by  alterations  as  follows: 

AlttTation  No.  1,  approved  by  the  Canal  Board  March  19, 
1913,  providw  for  various  changes  at  bridges,  locks,  by-passes, 
etc.,  on  ai*count  of  poor  condition  of  old  stnictures. 

Alteration  No.  2,  approved  by  the  Canal  Board  August  19, 
1913,  changes  grade  of  approaches  to  bridge  No.  13, —  betters 
conditions  at  slight  increase  in  cost 

At  the  feeder  dam,  where  the  water  is  diverted  from  the  Hud- 
eon  river  into  the  feeder,  a  new  concrete  spillway  with  bulkhead 
gates  at  each  end  is  being  built  immediately  below  the  old  timber 
crib  dam  and  it  is  now  more  than  half  completed.  The  spillway 
of  this  dam  is  615  feet  in  length.  On  each  end  is  a  bulkhead 
with  gates  to  supply  water  for  power  rights  owned  by  corpora- 
tions, and  until  this  year  was  used  by  them  for  mill  purposes. 

During  the  past  winter  (1912-13)  new  concrete  by-passes 
were  built  at  the  thirteen  locks,  controlled  by  head-walls  provided 
with  four  valves  and  a  siphon  installed  at  each  of  the  by-passes, 
the  latter  to  automatically  regulate  the  ordinaiy  flow  of  water. 

The  permanent  connection  between  the  Champlain  canal  and 
the  Barge  canal  near  Dunhams  Basin  was  completed,  with  the 
exception  of  the  removal  of  the  present  spillway  gates  in  the  old 
canal.  This  work  includes  a  retention  dam  in  Bond  creek  and 
a  sill  across  the  channel  of  the  ditch  at  the  junction  with  the  new 
canal. 

The  bottom  of  the  feeder  canal  has  lxM?n  brought  to  grade,  with 
the  exception  of  about  one  mile  lx?tween  Glens  Falls  and  feeder 
dam.  The  banks  of  the  canal  have  been  raised,  where  required, 
for  about  one-half  its  length. 

To  provide  the  11-foot  clearance  al)ove  new  water-surface  in 
the  canal,  ten  of  the  bridges  have  been  raised  by  placing  concrete 
caps  on  the  old  abutments,  or  by  the  building  of  new  abutments. 
Two  bridges  were  replaced  by  new  superstructures  on  new 
abutments. 

At  the  end  of  the  fiscal  year  the  contract  is  60  per  cent 
completed. 
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The  following  is  a  summarv  of  items  on  contract  No.  56,  ad 
affected  bv  alterations  Xos.  1  and  2 : 


ITEMS  OF  WORK. 


estimate,  u 
affected  by 
alterationa. 


EzeaTBtion ni.  yds. 

RcmoYbg  old  maaonry ou.  yds-i 

Sheeting  and  braeiiig ft.  B.  M.< 

Fanning  embankmcDt eu.  ytk.' 

Lining s eu.  yds. 

Puddle ctt.  yda.l 

Sawed  hunbcr,  yellow  pine ft.  B.  M. 

Snwed  hiinber.  white  oak .ft.  B.  M. 

Foundation  piicB. . , Un.ft.| 

Wooden  aheet-piling ft.  B.  M.i 

Sccoaddaai  eoncrete en.  yda.' 

Reinfaroed  eoneiete eu.  ydi.| 

Flnt-efaiaB  maaonry  bridge  coping cu.  yda.j 

Seoond-claaa  atone  paving aq.  yds., 

Stnietura]  steel lbs.) 

Metal  rttoforeemeot lbs. 

Bronse lbs. 

Iron  eastings,  plain     lbs. 

Portland  eement  sidewalks sq.  yds. 

Rehiring  sidewalks aq.  yds. 

Cobblestone  paving  rdaid aq.  yds. 

Briek  pavement so.  yds. 

Wooden  fence lin.  ft. 

24-in.  X  3ft-in.  sluice-gates,  oonqilete  in  place. 

No. 

Wrought  iron  pipe  railing lin.  ft. 

Wrought  iron  pipe  railing  reset lin.  ft, 

Gate  hoits,  class  "  .\  " No 

Gate  hoists,  class  "  B  " No 

Metal  in  Taintor  gntes lbs. 

Raising  bridges No. 

CoffoHiamB,  pumping,  bailing  and  dnining, 

lumpsum 

Round  timber  docking  fin.  ft. 

Dry  rubUe  masonry  walk cu.  yds. 

Wood  block  pavement sq.  yds. 

Removing   and    refirecting    Dunhams    Basin 

biidge lump  sum 

Additional  cost  for  maintaining  traffic  of  btidges 

Noe.  2  and  11 No. 


109.760 

2.030 

41,000 

32.280 

13.860 

100 

118,000 

2,300 

1,790 

150.000 

22.670 

132 

8 

1,790 

123,700 

104,900 

4.900 

35,800 

56 

40 

20 

410 

3.990 

36 

90 

90 

4 

8 

17,000 

14 

110.000 

13.500 

720 

210 

1950 

2 


Woikdone 
during  year. 


66,216 

3,316 

13,922 

18.238 

7,526 

66 

44,455 

572 

1,903 

109,272 

14,169 

125 

6 

1.722 

64.943 

95,752 

1.523 

19.296 

0 

33 

0 

0 

3.037 

32 
0 
0 
0 
0 
0 

12 

$6,000 

4.395 

259 

2D2 

0 

2 


Total 

work  done 

to  date. 


66.261 

8.316 

13.922 

18,238 

7,526 

66 

44.455 

572 

1,903 

109.272 

14.169 

125 

6 

1.722 

54.943 

95.752 

1.523 

19.296 

0 

33 

0 

0 

3,037 

32 
0 
0 
0 
0 
0 

12 

$6,000 

4.895 

259 

2U2 

0 

2 


Percent 

of  work 

done 

during 

year. 


60.3 
113.2 
33.9 
66.4 
54.3 
66 
37.6 
24.8 
106.8 
72.8 
63 
94 
75 
96 
44 
91 
31 
53 

0 
82 

0 

0 
76 


1 


88  8 

0 

0 

0 

0 

0 
85  7 

60 
32  5 
35.9 
96 


Percent 

of  woric 

dona 

to  data. 


100 


60.3 
113.3 


.9 
4 


4 

3 


33. 
56 
54.3 
66 

37.6 
34.8 
106.3 
73.8 
63.6 
94.6 
75 

96.3 
44 
91 
31 
63  8 

0 
82  5 

0 

0 
76  1 

88  8 

0 

0 

0 

0 

0 
85.7 


60 
32. 
35 
96 


100 


C'iiam PLAIN   Canal,  Residency  No.   3. 

Resident  Engineer  E.  V.  R.  Payne  reports: 

Residency  Xo.  3,  Champlain  canal,  extends  from  the  highway 
bridge  at  Dunhams  Basin,  Wa^ihington  county,  northerly  to  Lake 
Champlain  at  Whitehall,  a  distance  of  19.8  miles. 

The  following  contracts  are  located  within  this  residency: 
Nos.  15  and  25  and  portions  of  Nos.  16,  32,  33  and  90. 

<'ontractfi  Kos.  15,  32,  33  and  90  were  completed  prior  to 
October  1,  1912,  and  contracts  Nos.  16  and  25  were  finished 
during  the  present  year. 
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Report  of  State  Engineer. 


Work  Dofie. 

The  Atlantic,  Gulf  &  Pacific  Company  excavated  guard-lock 
hill  slope  under  a  special  agreement  with  the  Department  of 
Public  Works  and  under  supervision  of  this  offica 

Other  work  has  consisted  of  compiling  data  for  reports  on 
claims  and  completing  final  estimate  for  contract  Xo.  25. 

CoTttrdct  So.  16  (o/i  Contract  Xo.  25). 

This  contract  provides  for  furnishing  and  erecting  in  place 
steel  highway  bridge  superstructures  on  contracts  Nos.  11,  25 
and  27.  Raymond  Jerrell,  Rodman,  in  charge.  The  United 
Construction  Company,  contractor. 

A  list  of  alterations  on  this  contract  is  given  in  the  report 
of  Residencv  No.  2. 

At  the  oast  end  of  the  truss  span  of  Comstock  bridge  a  plate 
girder  approaxjh  span  was  built  complete  under  alteration  Xo.  3. 
The  temporary  bridge  built  by  the  Atlantic,  Gulf  &  Pacific  Com- 
pany was  removed,  coping  stone  set  and  bridge  painted,  thus 
completing  the  contract 

Final  estimates  have  been  prepared. 

The  following  is  a  summary  of  items  on  contract  Xo.  16  to 
September  30,  1913: 


ITEMS  OF  WORK. 


Stnietunl  steel lbs. 

•  Yellow  pise  sawed  lumber ft.  B.  M. 

Sidewalk  railing lin.  ft. 

Setting  stone  coping cu.  yds. 

Lining cu.  yds. 


Prdiminary 

estimate,  as 

affected  by 

alterations. 

Work  done 
during  year. 

Total 

work  done 

to  date. 

Percent 
of  work 

done 
during 

year. 

819.500 

78.300 

598 

8.2 

8 

190.528 
34.633 
337  5 
5.12 
0 

761.521 
75.766 
520  5 

8  12 
2 

23  2 
44  3 
57  5 

6  24 

0 

Per  cent 

of  work 

don« 

to  date. 


92  8 
M  8 
88  7 
99 
25 


Coiilract  No.  25. 

This  contract  provides  for  excavating  the  canal  and  protecting 
its  sides,  constructing  lock  Xo.  9  and  necessary  spillways,  power 
plants  and  appertaining  structures,  bridge  substructures  and  ap- 
proaches, retaining  walls,  highways,  and  other  incidental  details 
between  Sta,  356,  about  0.6  mile  north  of  Comstock  post-<^Sce, 
and    Sta.     1041  +  54,    at    Dimhams    Basin    road,    Washington 


Oil 


•  •• 
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county.    Length  of  contract,  13  miles.    W.  B.  Watson,  Assistant 
Engineer.     Atlantic,  Gulf  &  Pacific  Company,  contractor. 
This  contract  has  been  modified  by  alterations  as  follows: 
Alteration  No.  1,  approved  by  the  Canal  Board  January  29, 

1908,  pro^ddes  one  lock  in  place  of  two  to  decrease  expense; 
flattens  slopes  and  eliminates  wash  wall,  because  of  soft  material ; 
extends  time  on  account  of  changed  plans. 

Alteration  Xo.  2,  approved  by  the  Canal  Board  April  14,  1909, 
flattens  slopes  and  eliminates  wash  wall,  because  of  soft  material ; 
eliminates  embankments  in  front  of  spoil  banks,  changes  location 
of  bridge  at  Comstock  to  improve  alignment;  provides  drainage 
culvert  under  road  at  Sta.  386  +  62 ;  eliminates  channeling  on 
account  of  hard  rock,  substitutes  line  drilling;  substitutes  rubble 
for  concrete  walls  at  rock  cut;  substitutes  pile  docking  for  con- 
crete walls  below  lock  No.  9,  because  of  soft  foundation;  pro- 
vides pile  foundations  at  bridge  abutments;  changes  details  of 
lock  construction,  gates,  etc.,  to  conform  to  standard. 

Alteration  No.  3,  approved  by  the  Canal  Board  October  22, 

1909,  changes  plans  for  abutments  and  approaches  for  highway 
bridges,  etc.,  for  better  construction. 

Alteration  No.  4,  approved  by  the  Canal  Board  February  15, 

1910,  provides  foundation  for  power  house  at  lock  No.  9  to  avoid 
future  excavation. 

Alteration  No.  5,  approved  by  the  Canal  Board  May  18,  1910, 
eliminates  concrete  wall  adjacent  to  railroad,  Sta.  530  to  Sta. 
537,  as  being  unnecessary;  provides  cinder  fill  at  Comstock 
bridge  to  reduce  pressure  on  abutment;  provides  for  dressing 
walls  of  old  lock  No.  18  to  accommodate  traffic  at  lower  water 
level. 

Alteration  No.  7,  approved  by  the  Canal  Board  September  29, 
1910,  changes  plans  for  abutments,  etc.,  at  Brayton's  and  George 
Henry  bridges,  because  of  soft  foimdations. 

Alteration  No.  8,  approved  by  the  Canal  Board  December  29, 
1910,  changes  plans  of  substructure  at  Fort  Ann  bridge  on  ac- 
count of  soft  foundation,  and  of  Comstock  bridge  to  provide  for 
maintaining  old  canal. 

Alteration  No.  9,  approved  by  the  Canal  Board  July  11,  1912, 
changes  details  of  bank  construction  near  lock  No.  9  to  improve 
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conditions;  raises  highway,  Sta,  416  +  to  Sta.  427,  to  avoid  flood- 
ing; changes  east  abutment  and  approach  of  Comstoek  bridge  to 
secure  a  better  structure  on  account  of  new  prison. 

Alteration  No.  10,  approved  by  the  Canal  Board  July  18, 
1912,  provides  basin  in  canal  at  Comstock  for  harbor. 

The  rock  cuts  at  Stas.  512  and  526,  at  Battle  hill,  were  fin- 
ished during  October,  November  and  December. 

The  highway  bridge  abutment  to  approach  span  at  Comstock 
was  also  finished. 

The  balance  of  wash  wall  was  laid. 

The  highway  for  a  distance  of  alx>ut  1,200  feet  north  from 
w^ooden  lock  was  raised  and  covered  with  lining  and  wash  wall 
protection  to  the  canal  side  of  road-bed  was  placed. 

Spoil  banks  were  leveled  in  places  and  plant  removed  during 
the  vear. 

Fender  bolts  were  made  and' piled  at  Comstock  for  the  pro- 
tection of  boats  the  entire  length  of  Flat  rock  and  Battle  hill 
rock  cuts. 

The  contract  was  accepted  by  the  Canal  Board  on  December 
18,  1912. 

The  following  is  a  summary  of  items  on  contract  No.  25,  aj 
affected  by  alterations  Nos.  1,  2,  3,  4,  5,  7,  S,  9  and  10,  to  Sep- 
tember 30,  1913: 


ITEMS  OF  WORK. 


ru 
cu 


ftCTTM 

.  yils. 

.  y<l3. 

yds 

yM. 

.  M. 

M. 

M. 
M. 

No 
.  M. 

yds. 
yds. 
yds. 
yds. 
yds. 


Preliminary 
estimate,  as 
affecte<]  by 
alterations. 


Clparinu 

(irubhioK 

.Ml  excavation.   ..  ... 

Kmbinkment..     ..  

I  inir^j  cu. 

Sheetini?  and  bracing       ft.  B 

Sawed  lumber,  hemlock ft.  B 

Sawed  lumber,  yellow  pine  or  Dcuglas  fir. 

ft.  B 

White  oak  io  miter-«ills ft.  B 

Piling 

Sheet-piling ft.  B 

Stone-copinK.  firnt-class      cu 

Concrete,  all  classes cu 

Wash  waJl cu 

Riprap,  all  classes    cu 

Paving,  flecoad-clasa sq 

Ballast cu.  yds 

Iron  castings,  plun lbs. 

Iron  castioBB,  machined Ibe. 

Nf  eta]  reintarcemeat Ibe. 

iStructural  steel lbs. 


65  m 

5.621,.-i(K) 

156.795 

14.56;i 

104.7()() 

2,80() 

151.800 

1.700 

2,766 

1.249.  (KM) 

15 

27,884 

53.515 

6.245 

3.097 

338 

25.950 

20.000 

68.395 

58.780 


Work  done 
during  year. 


0 

0 

23.210 

1.718 

727 

8.948 

0 

0 

0 

0 

0 

0 

633 

897 

53 

0 

0 

0 

0 

0 

0 


Total 

work  done 

to  date. 


65.69 

9.435 

5.070. 71H 

112,789 

12,598 

70.805 

2.570 

145,943 

1.586 

2,756 

1.022,066 

10 

•27.567 

52,709 

3,838 

1.832 

134 

25.262 

19.068 

66.571 

39.408 


Percent 
of  work 

done 
during 

year. 


0 
0 
0 
1 
4 
8 
0 

0 
0 
0 
0 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 


Percent 

of  work 

done 

to  date. 


100 
25.8 
90.2 
71  9 
86  6 
67  6 


91.8 


96 
93 
100 
81 
67 
98 
98 
61 
59 
40 
97.3 
95.3 
97.3 
07.2 


.1 
3 

.8 


5 

5 

.1 
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ITEMS  OF  WORK. 


Wroiuht  iron  pipe  nuling Itn.  ft. 

Wooden  fence lin.  f t. 

Remorine  tupentructares lump  sum 

Feoder  fasteoincB Ibn. 

Dry  nibble  mesonry eu.  yds. 

Moring  temporary  bridge lump  sum 

Ciikbpr  filling cu.  yds. 

Dressing  face  of  wails,  old  lock  No.  18, 

lumpsum 

Grcas  cstimftte 


Prdiminaty 

estimate,  as 

affected  by 

alterations. 


310 

5,M0 

1600 

283 

3.010 

1800 

2,020 

1360 


$1,707,191 


Work  done 
during  year. 


0 
1.159 
0 
0 
0 
0 
0 


113,302.83 


Total 

work  done 

to  date. 


243 

4.574 

1600 

274 

298 

1800 

1.660 

1350 


11.538.869.83 


Per  cent 

of  work 

done 

during 


0 

20. 
0 
0 
0 
0 
0 


Peroent 

of  work 

done 

to  date. 


78.4 

81.1 
100 

97 
9.9 
100 

82 

100 


0.8 


90.2 


Vol.  I.— 6 
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Report  of  Stats  Engikeeb. 


The  Following  Statements  Show  the  Names,  Rank  and  Com- 
pensation OF  Engineers  Employed  in  the  Eastern  Division 
OF  THE  Department  of  the  State  Engineer  and  Surveyor, 
Together  with  Incidental  Expenses,  for  the  Fiscal  Year 
Ended  September  30,  1913. 


Ordinary  Repairs  to  Canals  —  Erie  Canal, 

Chaptar  M6.  Um  on912. 


NAME. 

iUok. 

eompenntion        S«rvie«i.  ,    Tnvd. 

ToUl. 

D.B.UDu 

Diviuon  empneer 

1 
1400  p«r  month   $3.450  00 

S3. 450  00 

R.G.  Finch 

H.J.O'Ham 

W.  L.  CoUini   

U»ttieA.  DeU 

C.  D.  BumjB 

C.  T.  Kniikern.  Jr    . 

AMwtftnt  eufincw 

7  00  oer  dav         175  00 

175  nn 

Levekr.       ' 

4  50  pn-  dftv         202  50                            202  50 

SteooKrmpher   

Stenofcrapher   

100  p<T  month          4(IC)  (K) 

400  00 
5nn  on 

100  im  mouth          54 ni  IN) 

KiudimruiE  draftuiMi  . 

6  00  per  day          l.V.  (Hi     ...■;'.          15600 
83  33  per  month          333  32 333  32 

TnMW 

W.216H2 $5,216  ty2 

IncidenUU  ExpenteM. 

Fuel  and  light $348  SO 

Stationery  and  printing 7  61' 

Poatage 57  11 

Tefephona  and  telegraph 1.840  20 

MiMdlaneoua 448  53 


2.702  25 


Total 


$7.91U  07 


Ordinary  Repairs  to  Canals  —  Champlain  Canal, 

Chapter  546,  Laws  of  1012. 


NAME. 


Rank. 


D.  B.  La  Du Division  engineer  

John  F.  Mitchell Caflhier .  . 

Hattie  A.  Dell Stenographer 

W.  L.  Collins ]  Stenographer 

C.  D.  Burrus Kngineering  draftsman 

C.  T.  Kniakern,  Jr Tracer 


Rate  of 
compensation. 


Servicee. 


$350  per  month 

150  per  month 

100  per  month 

100  per  month 

6  00  per  day 

83  33  per  month 


$1,050  00 
208  06 
700  00 
300  00 
H4  00 
333  32 


$2,675  38 


Incidental  Expensei. 


Fuel  and  light   ....... 

Stationery  and  printing . 

Poetage 

Telephone  and  telegraph . 
MiacellaneouB 


Total. 


Travel. 


$279  10 

2  00 

78  00 

553  28 

493  17 


Total. 


$1,050  00 

20n  06 
700  00 
300  00 
M  00 
333  32 


$2,675  38 


1.405  55 
$4.0S0  93 


Eastern  Division:     Engineering  Expenses. 
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Construction  of  Barge  Canal  —  Head  Office  Account. 

Chaptw  147,  Iawb  of  1908,  And  unendatory  laws. 


NAME. 


AIez.EKMtl.... 
H.  D.  Akunder. . 
H.  6.  Grecnnuui. . 
0.  H.MM€ulloeh. 

H.  D.Miller 

W.B.  Watem 

H.A.Weeka 

N.E.Whitford... 

M.  G.  Barnes 

Wm.  H.  Burr 

G.S.  Greene,  Jr.. 

Joieph  Ripley 

T.K.  Thomson... 
A.  W.  Conner.... 

C.  C.  Erfwt 

O.  F.  SUckney... 


R.G.  Finch 

R.E.Philfips 

W.  H.  Yattt 

Isaiah  Abrahanu 

J.  M.  Angus 

Henry  Auerbach 

Alexander  Asrikan — 
J.L.Bradford 

E.  A.  Braioerd 

H.  E.  Brainard 

S.  Cohen 

Horace  Corbm 

J.C.Green  

A.  G.  Hayden 

F.  A.  Hermans, 

W.S.  McDoweU 

Percy  J.  Peters 

J.    M.    C.   Quarles   de 

Quarlcs 

C.E.  Q«iimby 

H.  J.  Sc-heuomann .... 

E.G.  Semon 

W.  M.  Smelo 

J.  E.  Tonnelier 

L.C.  West 

C.H.Wood 

J.F.Blaisc 

A.  C.Miller 

A.  Bluestone 

E.  £.  BriggB 

A.  E.  Green 

Israel  Orlian 

W.  A.  White 

F.R.Clair 

Tho8.HseBett 

J.  F.  Mitchell 

HughReilly 

John  J.  Allen 

C.  B.  Dunham,  Jr 

J.  T.  Gorman 

J.  C.Guffin 

J-  £.  F.  Minnock 

G.T.  Waterman 

NeDe  Clark 

W.L.Collms 

Aapa  Focarty 

Adde  HaUenbeck 

Mary  G.  Harrington . . . 

Grace  Haswell 

S.C.  MacNeU 

J.J.Tobin 

Cleora  Van  Vleck 

Anna  M.Weber 

RB.  Allen 

C.  D.  Bums 


Rank. 


i^Meia]  deputy  state  enginear .... 

Special  rendant  engineer 

Resident  engineer 

Resident  enpneer 

Resident  engineer 

Resident  engineer 

Resident  engineer 

Resident  engineer 

Consulting  engineer 

Consulting  engineer 

Cmisulting  engineer 

Consulting  engineer 

Consulting  engineer 

Civil  engmeer  of  grade  crossings. . 

Expert  on  deetriral  design 

Expert  lock  designer  and  super- 
vising engineer 

Supervising  engineer 

Supervising  engineer 

Supervising  engineer 

Bridge  destgner 

Bridge  d—igniir 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  dongner 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 


Bridge  designer 

Bridge  dengner 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  dcMgner 

Bridge  dengner 

Bridge  draftsman 

Bridge  draftsman 

Junior  bridge  draftsman. . . 
Junior  bridge  draftsman . . . 
Junior  bridge  draftsman. . . 
Junior  bridge  draftsman. . . 
Junior  bridge  draftsman. . . 
Auditor  and  financial  clerk . 

Confidential  assistant 

Cashier 

Cashier 

Canal  clerk 

Clerk 

Clerk 

Clerk 

Clerk 

Clerk 

Stenograhper 

Stenograpner 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Engineenng  draftsman 

Engineering  draftsman 


Rate  of 
compensation. 


$500  per  month 

400  per  month 

250  per  month 

250  per  month 

250  per  month 

225  per  month 

250  per  month 

250  per  month 

00  00  per  day 

60  00  per  day 

60  OOperdav 

600  per  month 

60  OOperdair 

176  per  month 

20  00  per  day 

416  66  per  month 

300  per  month 

300  per  month 

400  per  month 

*50  per  month 

50  per  month 

50  per  month 

U501  per  year 

J  75  per  month 

200  per  monUi 

200  per  month 

^50  per  month 

50  per  month 

i75  per  monUi 

200  per  month 

*50  per  month 

.75  per  month 

.50  per  month 

200  per  month 

50  per  month 

75  per  month 

50  per  month 

50  per  month 

50  per  month 

50  per  month 

200  per  month 

25  per  month 

00  per  month 

00  per  month 

00  per  month 

00  per  month 

75  per  month 

75  per  month 

333  33  per  month 

333  33  per  month 

150  per  month 

150  per  month 

150  per  month 

150  per  month 

125  per  month 

125  per  month 

125  per  month 

100  per  month 

100  per  month 

100  per  month 

75  per  month 

100  per  month 

100  per  month 

100  per  month 

100  per  month 

125  per  month 

100  per  month 

90  per  month 

4  00  per  day 

6  00  per  day 


Services. 


16,000  00 
4,5W  09 
3,000  00 
3,000  00 
2.958  33 
2,250  00 
2.047  00 
3,000  00 
7,140  00 
5,220  00 
5,160  00 
7.200  00 
5.721  00 
2,049  55 
810  00 

3,333  33 

48  39 

2,684  00 

2.319  35 

464  52 
1.470  51 
1.681  99 

193  67 
1,770  32 
2,400  00 

600  00 
1.207  50 
1.562  91 
2.100  00 
2,400  00 

931  77 
1.499  25 

474  19 


Travel. 


2.380 

1.470 

2.100 

841 

1.510 

1,122 

1,154 

2,400 

1.407 

607 

750 

1.200 

781 

132 

142 

3.333 

2.333 

450 

728 

1.800 

1.800 

1.500 

1.500 

1.500 

1.200 

1.200 

500 

720 

925 

1,200 

1,200 

1.200 

1.500 

1,200 

930 

284 

1,482 


65 

51 

00 

94 

83 

58 

03 

00 

26 

47 

00 

GO 

02 

50 

74 

33 

31 

00 

23 

OOi 

00 

00 

00 

00 

00 

00 

00 

00 

81 

00 

00 

00 

00 

00 

00 

00 

00 


1593  73 

178  38 

2,559  21 


39  32 

17  42 

18  87 
730  97 
655  53 
719  68 
682  71 
838  36 

17  26 


232  98 

58  70 

496  02 

214  43 


61  28 


1  30 


64  79 


581  13 

226  09 

25  01 


129  23 


96  55 
26  08 


Total. 


16,593  73 
4,778  37 
5,559  21 
3,000  00 
2,958  33 
2.289  32 
2,064  42 
3,018  87 
7.870  97 
5,875  53 
5,879  68 
7,882  71 
6,559  36 
2.066  81 
810  00 

8,566  31 

107  00 
8,180  02 
2,533  78 

464  52 
1.470  51 
1.681  99 

193  67 
1.770  32 
2.400  00 

661  28 
1.207  50 
1.562  91 
2.100  00 
2.400  00 

931  77 
1.500  55 

474  19 

2,380  65 

1.470  51 

2.164  70 

841  94 

1,510  83 

1,122  58 

1,154  03 

2,400  00 

1,407  26 

607  47 

750  00 

1,200  00 

781  02 

132  50 

142  74 

3.914  46 

2,559  40 

476  01 

728  23 

1.800  00 

1.800  00 

1,629  23 

1,500  00 

1,500  00 

1.200  00 

1.296  55 

526  08 

720  00 

925  81 

1,200  00 

1,200  00 

1,200  00 

1,500  00 

1,200  00 

930  00 

2f4  00 

1.482  00 
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Construction  of  Barge  Canal  —  Head  Office  Account  —  (Continued) 


Chsptar  147,  LftWB  of  1903.  and  am^adatory  Uwj. 


NAME. 


Rank, 


Rate  of 
oompenaaUon. 


H.  L.  Clarka Eofiiieeniic  draftamaii 

J.  A.  Galvin Eogiiieeniig  draftaman 

C.  A.  Huhne  EagUMering  draftaman 

J.  H.  McConniek,  Jr. . .  Engineering  dnftaman 

G.  D.  Meer Engineering  draftmian 

Chaa.  Meanna Engineering  draftaman 

W.  i.  Picard Engineering  draftaman 

Q.  L.  Schillner  Engineering  draftNnan 

8.  T.  Voabur^ Engineering  draftaman 

L.  B.  WeatfaJT Engineering  draftaman 

J.  J.  Cowrave Architectural  draftaman 

F.  E.  Bli3ce Mechanical  engineer  and  drafta-i 


15  00  per  day 

5  00  per  day 

4  00  per  day 

6  00  per  day 

5  00  per  day 

4  00  per  day 

5  00  per  day 

6  00  per  day 
5  00  per  day 
5  OOperdav 

190  per  moath 


C.  P.  Wiweke 

T.  L.  Ainaworth... 

Leroy  Earner 

C.S.Cooper 

J.  H.  Forth 

Bernard  Gaiier — 

C.J.HaU  

W.J.  Henk  

C.  T.  Kniakem,  Jr 
P.  R.  Murraj 


»y 

Reuben  Rudermann. 

R.N.  Barrett 

H.  W.Benedict...  . 

W.  C.  Bratton 

Clark  Brown 

N.  E.  CottwU 

D.H.Daley 

F.  M.  Eames 

Ely  Ganwe 

M.W.Grimes 

F.B.HaU 

C.  L.  Hayward 

T.  R.  Haielum 

R.  L.  Holt 

D.  R.  Lee   

O.F.  Lewis  

T.  J.  Loonie 

J.  B.  Maguire 

L  S.  Matlaw 

John  McBride 

C.  W.  Morris,  Jr 

J.  T.  Murphy 

E.  P.  Neuschwander . 

J.P.Newton 

J.  A.  ODonncU 

J.A.Pritchard 

E.  G.  Raynor 

D.  B.  Sayer 

J.  L.  Southworth 

W.  H.  Slingerland . . . 

H.  8.  Sparr 

J.H.Stevens 

Ruoert  Stiirterant. . 

E.  W.  Sylvester 

S.  R.  Titthe 

G.G.  Underbill 

T.  L.Watkina 

W.  E.  WcUer 

J.  B.  Whipple 

C.  M.  Chuckrow 

Wayland  Dickens. . . 

Mott  Palmer 

J.  M.  Prior 

L.  S.  Rickard 

Raymond  Shelley. . . 

O.  G.  Sweet 

R.  W.  Austin 

M.  A.  Bantrell 

J.  8.  Bums 


Mechanical  draftaman. 

Tracer 

Traoer 

Traoer 

Tracer 

Traeer 

Tracer 

Traoer 

Tracer 

Tracer 

Traeer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer .... 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer .... 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer .... 
Assistant  engineer .... 
.\8sistant  engineer .... 

Assistant  engineer 

Assistant  engineer .... 
Assistant  engineer .... 

Assistant  engineCT 

Assistant  eni^neer 

Assistant  engineer .... 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer .... 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Assistant  engineer .... 

.Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer  . . . 

Assistant  engineer 

Assbtant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

'Assistant  engineer 

[Assistant  engmeer 

'Leveler 

'Leveler 

.Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

iRodman 


200 
150 
75 
83  33 
(X) 
83  33 
83  33 
60 
83  33 
83  33 
83  33 
60  00 
6 
7 
5 
7 
5 
7 
7 
5 
6 
6 
6 
6 
6 
7 
6 
5 
7 
7 
6 
6 
5 
7 
7 
6 
5 
7 
6 
5 
7 
6 
5 
7 
6 
6 
7 
6 
6 
6 
4 
5 
5 
5 
5 
4 
5 
3 
3 
4 


per  month 
per  numth 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
OG  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
00  per  day 
50  (>er  day 
50  per  day 
00  per  day 


Servioea. 


1405  00 

210  00 

834  00 

515  00 

1,565  00 

892  00 

1.565  00 

1.490  00 

1.405  00 

1.365  00 

1,630  00 


2.400 

1.65U 

25 

1.000 

630 

567 

1.000 

660 

916 

333 

916 

521 

888 

1.742 

975 

2.191 

1.565 

2.191 

2,198 

200 

1.578 

1.816 

852 

1.446 

1.434 

2,191 

1,404 

960 

1.522 

1,218 

818 

1.434 

1,585 

2.011 

2,191 

1.722 

1.525 

2,191 

1.281 

930 

2.191 

1.443 

1.310 

2.191 

132 

1.542 

189 

1,890 

1.591 

912 

630 

210 

495 

1.020 

320 

119 

1,565 

576 

339 

672 


TravfL 


00 
00 
54 

00 
97 
18 
00 
00 
67 
36 
67 
48 
00, 
001 

oo; 

00 

00= 

00' 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00: 

00; 

oo' 

OOj 
OOi 

oo! 

00, 
00 
00' 
00 
00 
00 

oo; 

OOi 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
OOI 
00| 

oo; 

50' 


18  42 


Total. 


37  71 


39  06 


1  45 
8  72 


5  65 


1,001  83 


18  91 


50  74 


80  37 


1  05 


t496  00 

310  00 

834  00 

515  00 

1,565  00 

802  00 

1,573  42 

1.400  00 

1.4C5  00 

1,365  OO 

i.eso  00 

2,400  00 

1,650  00 

25  54 

1.037  71 

630  07 

567  18 

1.000  00 

660  00 

016  67 

333  S6 

016  67 

521  48 

888  00 

1.781  06 

075  00 

2.101  00 

1.565  00 

2.191  00 

3,198  00 

200  00 

1.578  03 

1.816  OO 

852  00 

1.446  00 

1.434  00 

2.101  00 
1.405  45 

068  72 
1.522  00 
1,218  00 

818  00 
1.430  65 
1.585  00 
2.011  00 

3.102  83 
1,722  00 
1,543  01 
2,101  00 
1.281  00 

030  00 

2.101  00 

1.443  00 

1.310  00 

2,241  74 

132  00 

1,542  00 

260  37 

1,800  00 

1,501  00 

013  05 

630  00 

210  00 

405  00 

1,020  00 

320  00 

119  50 

1,565  00 

576  00 

339  00 

672  50 
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Construction  of  Barge  Canal  —  Head  Office  Acccunt — (Continued). 

CbApter  147,  Laws  of  1903,  and  amendatory  iawa. 


NAME. 


Rftnk. 


W.  V.T.Fonda ... 

G.B.  Keliey 

W.  N.  Langwocthy. 

£.  H.  Lcggett 

D.  C.  OgBburv 

H.  J.  Richardson . . 
N.B.  RobbinB  ... 

C.J.Sullivan 

J.  J.  Tan«y 

G.  T.  Donahue.   . . 

J.F.  Duffv 

UarveyMalcom. . . 

J.  M.Wallaoe 

£.  V.Allendorph.. 

M.8.Bieree 

R.  J.  Maby 

J.  M.  Taylor 

C.G.Hadley 

A.  Anker 

W.J.  Atkinson.. . 

D.F.Alten 

L.R.  Baldwin 

J.J.Barrett 

J.  H.Boyland 

M.  K.  Brainerd 

J.  H.  BymcB 

J.J.Cahill 

W.C.Clark 

J.  L.  Dakry 

Pabick  Degnan. . . 
Michael  Dolan .... 

Wm.  J.  Doyle 

J.J.Duffy 

N.  H.  Diiipui 

Peter  Faman 

J.  EFarksy 

S.  A.  Feenan 

J.  M.  Fooarty 

P.  J.Gaffney 

S.  Habbinger 

0.  A.  Jacobs 

Richard  Kirk 

W.T.  LaiMinff 

Wm.  Leffler 

Otto  Under 

Myer  Livinf^iton . . . 

8.  Lodewick 

J.  M.  MacDonald. 

A.  McDougall 

F.W.  McEnaney.. 
P.J.  McGoldrick.. 
J.  C.  McShane. ... 

Leopold  Miller 

Amos  Preacott 

J.  J.  Roach 

P.J.Ryan 

W.J.Smith 

H.J.  Souks 

xx.  A.  Sweeny. . . . 
CuyierTenEyck.. 
Michael  Tiemey. . . 

8.  B.  Warner 

M.E.  Baker 

P.  F.  Burmaster... 

Edgar  Hull 

J.  J.  Muraane 

P.D.  Unger. 
F.  I.Ki 


elhr.. 
sRat 


Thomas  Rattoone. 
F-EDavk. 
J.  J.  Finn... 
F.M.Hill.. 


Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chflinman 

Chainman 

Chainman 

Chainman 

Inspector  of  masonry 

Inspector  of  masonry 

Inspector  of  masonry 

Inspector  of  masonry 

Electrical  inspector 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Ijsborer 

Laborer 

Laborer 

L\borer 

Laborer 

LaiMrer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Labcn-er 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

liaborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Axeman  and  ofBce  assistant . 
Axeman  and  oflSce  assistant. 
Axeman  and  office  assistant . 
Axeman  and  office  assistant. 
Axeman  and  office  assistant . 

Boatman 

Boatman 

Chauffeur 

Chauffeur 

Title  maker 


Rate  of 
compensation. 


13  50  per  day 
4  00  per  day 
4  00  per  day 
3  50  per  day 

3  50  per  day 

4  00  per  day 

4  00  per  day 
3  50  per  day 
3  50  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  day 

2  50  per  day! 

5  00  per  day' 
5  00  per  di^ 

3  50  per  day, 
5  00  per  dav 

150  per  month' 
2  00  per  day! 
2  00  per  day' 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day, 
2  00  per  day 
2  00  per  day 
2  00  per  day' 
2  00  per  dayl 
2  00  per  day' 
2  OOperdayi 
2  00  per  day 
2  00  per  dayl 
2  00  per  day' 
2  00  per  dayl 
2  00  per  dayi 
2  00  per  day| 
2  00  per  dayi 
2  00  per  day 
2  OOperdayi 
2  00  per  day 
2  00  per  day 
2  00  per  dayl 
2  00  per  dayl 
2  00  per  day 
2  00  per  day 
2  00  per  day! 
2  00  per  day 
2  00  per  day 
2  00  per  day, 
2  00  per  day! 
2  OOperdayi 
2  00  per  day 
2  00  per  dayl 
2  00  per  day' 
2  00  per  day> 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  day 
3  00  per  day 

125  per  month 
115  per  month 
130  per  month 


8er%'iccs.       Travel. 


m 

1.266 
216 
^08 
01 
28 
826 
276 
73 
172 
782 
252 
445 
1,565 
1,566 
864 
1,425 
768 
618 
706 
640 
600 
636 
626 
158 
626 
132 
158 
608 
114 
636 
712 
626 
638 
636 
638 
630 
552 
166 
24 
106 
158 
626 
122 
84 
626 
676 
628 
106 
630 
606 
114 
244 
632 
638 
226 
676 
626 
626 
350 
626 
234 
012 
782 
810 
700 
572 
275 
707 
1.250 
1,230 
1,530 


00 
00 
00 
50 
00' 
00; 
00 
50l 
50 

50l 
00 

oo; 

OO! 
OOi, 

5o: 
ool 

76 1 
00 

ool 

OOi, 

00  , 

00| 

00,, 

00 

OOI 

00' 

OOi 

00| 

ooj 

00 

00 

00' 

00' 

00. 

00| 

OOI 

00, 

00 

00  , 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

50 

50 

00 

00 

50 

00 

00 

00 

00 

00 


14  76 


82  18 


13  17 
88  06 


12  25 


Total. 


100  01 
174  651 


121  00 

1,266  00 

220  76 

808  50 

01  00 

110  18 

836  00 

276  50 

73  50 

172  50 

782  50 

262  00 

446  00 

1,565  00 

1.666  00 

864  60 

1,438  17 

867  70 

618  00 

706  00 

640  00 

600  00 

636  00 

626  00 

158  00 

626  00 

132  00 

158  00 

608  00 

114  00 

636  00 

712  00 

626  00 

638  00 

636  00 

638  00 

630  00 

552  00 

166  00 

24  00 

106  00 

158  00 

626  00 

122  00 

84  00 

626  00 

676  00 

628  00 

106  00 

630  00 

606  00 

114  00 

244  00 

632  00 

638  00 

226  00 

676  00 

626  00 

626  00 

360  00 

626  00 

234  00 

012  60 

782  50 

810  00 

700  00 

572  60 

2«7  25 

707  00 

1,350  01 

1.404  66 

1.630  00 
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Report  of  State  Enoinekr. 


Construction  of  Barge  Caned  —  Head  Office  Account  —  (Concluded) 


ClimiHv  117.  Um  of  1901.  Md  mnesdatiry  Uwi 


NAME. 


R«ik. 


E.  M.  ChamberUn Night  watehmui  ... 

Coraalitii  Coutaot Nipit  wftiehnuui  (lemporary) 

Sibella  CwraU Charwoman 

J.J.McMawa FoiiMa of borioiv 

E.  U.  Wetnl Foranan  of  public  worka 


Rale  of 


TraTel.        Total. 


180  per  month 

80  oet  month 

1  25  per  day 

4  SO  per  day 

5  00  par  day 


1960  00 

92  72 

391  25 

1.084  50 

1.405  00- 


toeooo 

92  72 

391  25 

1.084  50 

1.405  00 


Inatnimenti,  took  and  ^^iaiiMi. 

Offiee  rent 

Fud  and  li^t 

Stationery  and  printing 

Foetage  

TelepEone  and  telegraph 

MiieeUaneoua 


ineidenittl  Kxpen$eB. 


$262.42037  $11,003  81  $273,494  18 


$18  50 
4.812  54 

248  70 

7.558  55 

1.107  61 

1.861  26 

16.476  58 


32.083  80 


Total 18306.50796 


Construction  of  Barge  Canal  —  Erie  Canal, 

Chapter  147.  Laws  of  1903,  and  amendatory  laws. 


NAME. 


Rank. 


D.  B.  LaDu.... 

R.G.  Finch 

S.W.  Belding... 
P.  H.  Dater      .. 

E.  D.  HendrickB. 

£.  .K.  Lamb 

G.I.Oakley  .. 
G.  W.  Slickney.. 
EarleTaUjot... 
H.  E.  Brainard.. 
P.D.Wendell  . . 
James  J.  Neville. 


Division  engineer 

SupcrvieinK  engineer 

Resident  engineer 

Resident  engineer 

Resident  engineer 

Resident  engineer 

Resident  engine^' 

Resident  engineer   

Resident  engineer 

Bridge  designer 

Estimate  rlirk 

Confidential  stenographer 


to  di- 


R.S.Foster 

P.  J.Gaffey 

E.  C.  Lawler... 
Georgina  Pflaum . 
J.  L.  Richards... 
M.  A.  Suskie... 
J.  R.  Ttiomas. .. 
H.L.Clarke.... 
J.  A.  Galvin .... 

F.  E.  Gillen 

E,  L.  Keeler  ... 
A.  R.  Mulligan.. 
W.  R.Ablwtt... 

A.  G.  Austin 

T.S.Bailey 

R.N.Barrett  .. 
Lewis  Bartlett. .. 

J.C.Bell  

Harold  BUls  . . . 
C.E.Burleigh.. 
C.  R.  DeGraff... 

E.  C.  Hackett... 

F.  W.  Harris .... 
Edwin  HUbom . . 
Grant  Huntley. . 


vision  engineer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Engineering  draftsman. 
Eniqneering  draftsman . 
Engineering  draftsman . 
Engineering  draftsman. 
Engineering  draftsman . 

.Vssistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

.Assistant  engineer  . . . . 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

.Assistant  engineer  . .  . 
Assistant  engineer .  . . . 
Assistant  engineer  . .  . 
Assistant  engineer  . . . . 


Rate  of 
compenaation. 


$400  per 
300  per 
250  per 
250  per 
250  per 
250  per 
225  per 
250  per 
250  per 
200  per 
250  per 


month 

month 

month  I 

month 

month 

month 

month 

month 

month 

month 

month 


200  per  month 
75  per  month! 
75  per  month  I 
75  per  month 
75  per  month 

100  per  month  I 

75  per  month , 

75  per  month  I 

5  00  per  day  I 

5  00  per  day 

4  01)  per  (^ay 

5  00  per  day 

4  00  per  day 

6  00  per  day 
6  00  per  day 
6  00  per  day 

6  00  per  day' 

7  00  per  day 
7  00  per  d&yj 

5  00  per  day 

5  00  per  day 

6  00  per  day! 

5  00  per  day 

6  00  per  day, 

7  00  per  day 
5  00  per  day! 


Servicea. 


$1,927  94 
3,000  00 
1,250  00 
2,U75  00 
3.000  00 
2,700  00 
3,000  00 
1,500  00 
1.200  (X) 
1.500  00 


2.325 
450 
850 

31 
tKX) 
967 

75 
503 

4eo 

1.3H5 
1.252 
1,595 
1.396 
1,671 
2.mH 
1,967 

576 
1,544 
2.356 
1.665 
1.516 
1.120 
1.255 
2,100 

9S7 
1,730 


00 
00 
00 
45 
00 
74 
00 
23 
(X) 
00 
00 
00 
00 
00 
00 
00 
00 
00 
(X) 
00 
00 
00 
(X) 
(X) 
00 
(X) 


Travel. 


$568  17 

124  97 
635  «7l 
165  22: 
754  53| 
344  05 
467  50 
253  41 
172  85 
82  26 
63  35 


771  51 


22  41 
352  67 
583  80 

19  51 

138  88 
695  31 


17  62 

5  50 

836  05 

92  61 

Total. 


$568  17 

2.052  91 
3.635  87 
1.415  22 

3.729  53 
3.344  05 
3.167  50 
3.253  41 
1.672  85 
1.282  26 
1,563  35 

3.096  51 

450  00 

850  00 

31  45 

&00  00 

967  74 

75  00 

503  23 

4fO  00 

1.385  00 

1.252  00 

1.595  00 

1.396  00 

1.603  41 

2.356  67 

2.550  80 

595  51 

1.682  88 

3.051  31 

1.665  00 

1.516  00 

1.137  62 

1,260  50 

2,936  05 

1.079  61 

1.730  0 


Eastern  Division:     Engineering  Expenses. 
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Construction   of  Barge   Canal  —  Erie   Canal  —  (Continued). 

Chaptor  147,  Lam  of  1903,  aiid  aiimubtary  lam. 


NAME. 


E 
H 
C, 
T. 


M.  £.  Jama 

G.H.  JODM 

E.  KendaU 

C.KBne 

A.  Tjtnmng 

J.  Loonie 

Cheater  Moore .... 
C.  W.  Morria,Jr.. 

A.  R.  Mofw 

W.N.NUea 

C.  G.  Raaney 

L.S.Rieku«[ 

G.M.Rodger 

C.V.Smhh 

S.M.Stuart 

W.  J.  Weumiaim.. 
L.H.M.  Whitney. 
J.D.Wilfiuni.... 
M.W.WillHuna... 

R.G.Baker 

W.  W.  Brown 

Wayland  Dickena. . 
A.  0.  HoUenbeek . . 

E.  Holaappk 

H.W.JeweU 

A.T.  Madiaon.... 

MottPahner 

C.  P.  Riley 

C.E.Smith 

R.B.Smith 

B.Wich 

C.G.Atkin 

W.  J.Biaaell 

L.  J.  Bradley 

P.  E.  CoUette 

W.  A.  Dawaon. . . . 

H.L.DuBoia 

JohnEdelatein. . .. 
G.  P.  Edwarda 

F.  B.  FaiDe 

E.W.Goff 

P.  GreenJMum 

A.  A.  Griffin 

J.H.  Griffin 

W.M.Griffith.... 

J.Helfaod 

J.L.Hertjer 

R.L.  Kelly 

W.  N.  Langworthy. 
G.H.Leet 


Rank. 


E.  H.  Leogett. . . . 
W.  H.  li^Uuigan. . . 
L.  A.  McEWeney. 
L.  Y.  MeneeW . . . 

R.V.Nell« 

L.  C.Pope 

G.R.Rankm... 

W.  A.  ivioe 

H.J.  Richardaon. 
W.C.Ruland... 
F.L.T»U 


J.R.Tirfie 

Ja8.A.Waddea. . 

C.  .A.  Wilbur 

A.  F.  Bayly 

F.S.Bek)tti 

J.G.Buahnell.... 

P.Cohen 

H.  V.  G.  Dumont. 

J.  A.  Kelly 

J.V.ffivkn 

A.  A.  Ttaughlin  . . 


Rate  of 
c(mipenaati(m. 


Servioea. 


Aaaiatant  en^neer 
/yfiwttf nt  raginfw 
Aaaiatant  eni^neer 
Aariatajit  engineer 
Aaaiatant  engineer 
Aaaiatant  en^pneer 
Aaaiatant  engineer 
Aaaiatant  engineer 
Aaaiatant  engineer 
Aanataiit  eni^neer 
Aaaiatant  engineer 
Aanatant  engineer 
Aaaiatant  engineer 
Aaaiatant  engineer 
Aanatant  engineer 
Aaaiatant  engineer 
Aanatant  engineer 
Aaaiatant  engineer 
Aaaiatant  engineer 

Lereler 

Lereler 

Leveler 

Levekr 

Levder 

Levder 

Leveler 

Lfeveler 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman . 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chainman 

Chunman 

Chunman 

Chainman 

Cluunman 

Chainman 

Chainman 

Chainman 


17 
5 
7 
7 

e 

5 
6 
6 
7 
5 
7 
5 
6 
5 
6 
7 
6 
5 
7 
4 
5 
5 
6 
5 
6 
5 
ft 
4 
ft 
ft 
ft 
4 
4 
8 
8 
3 
3 
3 
3 
4 
4 
4 
3 
3 
4 
3 
3 
3 
4 
3 
3 
3 
3 
4 
3 
3 
4 
3 
4 
3 
4 
4 
3 
4 
3 
3 
3 
2 
3 
3 
3 
2 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  pec  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
fiOperday 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
60  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
fiOperday 
ftO  per  day 
ftOperday 
50  per  day 
fiOperday 
fiOperday 
00  per  day 
00  per  day 
00  per  day 
fiOperday 
fiOperday 
00  per  day 
fiOperday 
fiOperday 
SO  per  day 
00  per  day 
50  per  day 
50  per  day 
fiOperday 
SO  per  day 
00  per  day 
fiOperday 
fiOperday 
00  per  day 
50  per  day 
00  per  day 
fiO  per  day 
00  per  day 
00  per  day 
fiO  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
fiO  per  day 
00  per  day 
00  per  day 
00  per  day 
fiOpCTday 


$2,426 

1.650 

2,106 

2,266 

1,920 

370 

1,730 

444 

1,644 

1.690 

2,062 

580 

885 

1,606 

1.182 

2.419 

1,719 

1.3ftft 

2,244 

776 

425 

12ft 

1,614 

1.64ft 

1.600 

l,ft7ft 

460 

1.204 

1.630 

1.71ft 

795 

648 

684 

1,151 

1,209 

940 

1.222 

1.227 

765 

1.151 

1,380 

1.099 

497 

864 

1.380 

346 

fi95 

803 

1.096 

1.186 

318 

l.Ufi 

688 

744 

514 

301 

1,187 

1,014 

840 

1.174 

1..308 

640 

28 

1,328 

819 

1.053 

1,071 

112 

675 

605 

573 

390 


Travel. 


00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
50 
00 
00 
00 
00 
00 
60 
00 
50 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
50 
50 
00 
00 
00 
00 
00 
00 
50 
00 
50 
00 
50 
00 
fiO 
00 
50 
50 
00 
00 
00 
fiO 
00 
50 
fiO 
00 
50 
00 
00 
00 

ooj 
oo; 

001 
00 
50 
00 
00 
00 
00 


1559  79 


149  39 
121  14 


172  04 


606  2ft 


2ftl  09 

196  09 

4ft  19 

308  15 


84  62 
488  61 


Total. 


1  30 


121  61 


$2.986  79 

1,660  00 

2,26ft  39 

2,387  14 

1.920  00 

370  00 

1.730  00 

444  00 

1.816  04 

1,690  60 

2.757  2ft 

ftSOOO 

88ft  00 

1,606  60 

1.182  00 

2.670  00 

1,91ft  09 

1.400  10 

2.ftS2  16 

776  SO 

425  00 

210  12 

2.102  61 

1.64ft  00 

1,600  00 

l.ft7ft  00 

460  00 

1,204  50 

1,630  00 

1,715  00 

795  00 

648  00 

684  00 

l.lftl  ftO 

1,209  SO 

940  00 

1,222  00 

1,227  00 

765  00 

1,151  00 

1,380  00 

1,099  50 

498  30 

864  50 

1,380  00 

346  ftO 

ft9ft  00 

803  ftO 

1,096  00 

1.186  90 
318  50 

1,115  00 
688  00 
744  00 
514  SO 
301  00 

1.187  60 
1,014 

961 

1,174 

1,308  00 

640  00 

28  00 

1,328  00 
819  00 

1,053  00 

1,071  00 
112  50 
675  00 
605  00 
573  00 
390  00 


50 
61 
60 
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Report  ok  State  Excjineer. 


Construciicn   of  Earge  Canal  —  Erie  Canal — (Continued). 

Chapter  147,  Laws  of  1W3.  ud  uoeadatory  Iaws. 


NAME. 


Rank. 


Hanrey  Maloolm Chainman 

W.E.  Maxwell CI 


Chauunao 


J.J.  MacDonakl.... 

8.  D.  Sibley 

Wm.  Smutikr 

R.  W.  Stewart Chaiiunan 

F.B.Stoddard rhainman 

C.  B.  Tebo jChainman 

Geo.  Terwilligar Chainman 

U.  J.  Waldvogd Chainman 

J.P.  Wahh Chainman 

H.J.  Weir Chainman 

J.  A.  Young (^hainman 

W.  W.  Barclay jlnspector  ci  masonry . 

J.  A.  Cahalin .Inspector  of  masonry. 


H.  B.  Finan 

W.  H.  H.  Khnkhart 

S.  Y.  MacGregor... 

T.M.Oliver 

James  Sim  

W.K.Smith 


Inspector  of  masonry . 
Inspector  of  masonry . 
Inspector  of  masonry . 
Inspector  of  masonry . 
Inspector  of  masonry . 
Inspector  of  masonry . 


Caisson  inspector 

Foreman  of  public  works . 

Movable  dam  tender 

Movable  dam  tender 

Movable  dam  tender 


A.  M.  Wait Inspector  of  public  works. 

Philip  Gray iCaisson  engineer 

A.  O.  Mitchell  Caisson  engineer 

R.  J.  Clanev 'CaisBon  inspector 

G.  D.  Mitchell iCaisson  inspector 

D.  A.  Molitor 

E.  H.  Wetael 

James  Breslin 

U.E.Jordan 

Peter  McGeoufEh .... 

Frank  McWenie Movable  dam  tender 

E.  P.  Monheimer Movable  dam  tender 

J.  J.  Murphy i Movable  dam  tender 

Thoe.  Vaughn '  Movable  dam  tender 

Wm.  Andrews iLaborer 

W.  J.  Biggart Laborer  

John  Brindle Laborer 

J.  8.  Butler Laborer 

Thoe.  Dalton iLaborer 

Isaac  Davis 'Laborer 

Patrick  Dorgan Lalmrer 

L.  Dowd Laborer 

John  Glynn ILaborer 

Amsi  Gregg ILaborer 

James  Holton Laborer 

Nicholas  Kane Laborer 

P.  W.  Kavanagh Laborer 

Frank  Kelly ILaborer 

John  Laver>' Laborer 

Wm.  Leffler Laborer 

A.  Loeb iLaborer 

fkigar  Lynd Laborer 

D.  F.  Mahar Laborer 

M.  Mahoney laborer 

Daniel  Malone Laborer 

Wm.  Mangua Laborer 

Matthew  MeConnell . . .  Laborer 

Henry  McGuinis Laborer 

J.  J.  McLaughlin Laborer 

M.  J.  Moore Laborer 

James  Mulhaul Laborer 

M.  E.  Mullaney Laborer 

Bernard  Reardon Lab(x«r 

P.  V.  Schuyler 'Laborer 

J.  P.  Sheehan 

G.  R.  Trombley 

W.J.Wabod 

S.B.Welch 

J.  P.  Hughes 

C.  E.  Larkin 

H.J.Baker 


Laborer 

Laborer 

Laborer 

Laborer 

Axeman  and  office  assistant . 
Axeman  and  office  assistant . 
Boatman 


Rate  of 
compensation. 


Services. 


$3  00  per  dayj 

2  50  per  day. 

3  00  per  day' 
2  50  per  day 

2  50  per  day! 

3  00  per  day' 
3  00  pa*  day, 
3  00  per  day 
3  00  per  day' 
3  00  per  day! 

2  50  per  dayj 

3  00  per  day' 
3  00  per  dayj 
5  00  per  dayi 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
3  50  per  day 
5  OOperdav 

175  per  month 

175  per  month 

175  per  month 

175  per  month 

175  per  month 

5  00  per  day 

100  per  month 

100  per  month 

100  per  month 

100  per  month 

100  per  month 

100  per  month 

100  per  month 

2  on  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  dav 

2  00  per  day 

2  no  per  day 

2  00  per  day 

2  00  per  dav 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  dav 

2  00  per  day 

2  00  per  dav 

2  00  per  day! 

2  00  per  day' 

2  00  per  day  I 

2  00  per  day 

2  00  per  day, 

2  00  per  day 

2  50  per  day! 

2  50  per  day 

3  00  per  day  I 


•75 

97 

S85 

92 

540 

495 

1.053 

1.032 

507 

987 

558 

768 

942 

190 

1.G95 

1.700 

1,730 

1.765 

1.445 

850 

1.21S 

1.195 

37S 

175 

606 

379 

379 

6K5 

1.200 

335 

464 

1.200 

400 

1.200 

1.200 

234 

26 

202 

570 

676 

54H 

342 

72 

274 

206 

470 

36 

346 

160 

710 

58 

128 

724 

106 

618 

."^2 

100 

670 

502 

688 

168 

2 

636 

274 

700 

242 

484 

96 

6.56 

712 

430 

327 


00 
50 
00 

»; 

00 
00 
00 
00 
00 
00 

00. 

00 

OOi 

00' 

00, 

00| 

(10^ 

00! 

00| 

00 

00 

00 

23 

00 

85, 

»7 

17, 

00 

00, 

48, 

52 

00 

00 

00 

00 

00 

00 

00 

00 

00 

001 

00' 

00, 

001 

00 

00, 

00' 

00 

00  i 
00' 
00 
00, 

00 1 
00 

no  I 

OOi 
00 
00, 
00 
00 

on, 
no! 

00. 
00 

onl 
no: 

OOI 

00! 

00 
50 
00 
00 


Travel 


$8  46 


Total. 


$75  00 

97  50 

585  00 

92  50 

540  00 

495  00 

1.053  00 

1,032  00 

507  00 

987  00 

558  00 

768  00 

942  00 

190  00 

1,695  00 

1.700  00 

1.738  46 

1.765  00 

1.445  00 

850  00 

1.218  00 

1.195  00 

378  23 
175  00 
606  85 

379  17 
379  17 
685  00 

1.200  00 

335  48 

464  52 

1.200  00 

400  00 

1,200  00 

1.200  00 

234  00 

26  00 
202  00 
570  00 
676  OO 
548  00 
342  00 

72  00 
274  00 
206  00 
470  00 

36  00 
346  00 
160  00 
710  00 

58  00 
128  00 
724  00 
106  00 
618  00 
342  00 
100  00 
670  00 
502  00 
688  00 
168  00 
2  00 
636  00 
274  00 
700  00 
242  00 
484  00 

96  00 
656  00 
712  00 
4.30  50 
327  00 
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Construction  of  Barge  Canal — Erie  Canal  —  (Continued). 

Chapw  147.  Laws  cS  1903,  and  amendatory  laws. 


NAME. 


James  E.  Coffins Boatman. 

W.  M.  Cook Boatman. 

Petsr  Cnuw Boatman. 

D.  M.  Crangle Boatman. 

M.  Crowley Boatman 

Geo.  B.  Deal Boatman. 

C.  R.  de  Malignon Boatman. 

Barney  Devlin Boatman . 

James  Dillon Boatman. 

M.J.  Dineen Boatman. 

P.  J.  Doorey Boatman. 

Wm.  Duibory Boatman. 

John  Fahfy Boatman . 

E.  J.  Farrell Boatman. 

J.  A.  Farrell Boatman. 

Wilbur  Frank Boatman. 

Chas.  A.  Girard Boatman. 

J.  L.  Grogan Boatman. 

M.  F.  Guoin Boatman. 

Henry  Henk Boatman. 

John  Mime Boatman . 

J.  P.  Hooley Boatman. 

T.  A.  Keaoe Boatman. 

F.  I.  Kelly Boatman 

Wm.  Knoakern Boatman. 

Stephen  Lane Boatman. 

J.  J.  Lawler Boatman 

Patrick  Lilfis Boatman. 

Wm.  LusBO Boatman . 

T.  F.  Madden Boatman. 

C.  E.  McCarthy Boatman. 

Edw.  McCauley Boatman 

W.  McMahon .Boatman. 

J.  F.  Mitchell 'Boatman. 

David  Morris iBoatman. 

R.  Moxky .Boatman . 

E.  J.  MuUarkey jBoatman. 

James  Murphy iBoatman. 

Jos.  Murray IBoatman. 

P.  J.  Murray Boatman. 

Lee  Nelhs 'Boatman . 

F.  L.  Phalen Boatman . 

Peter  Quinn Boatman. 

F.  D.  Ryan Boatman. 

Henry  Schuyler JBoatman. 

Frank  Sherry iBoatman. 

J.  L.  8heny IBoatman. 

Frank  Shubert iBoatman. 

Dewitt  Sparks Boatman 


C.  F.  Spracue |Boatman. . . 

W.  S.  Stauring Boatman. . . 

Glenn  L.  Storms Boatman . . . 

W.  J.  Walrod Boatman. . . 

Myron  WeOs,  Jr Boatman. . . 

P.  Whelly Boatman. . . 

P.  B.  White Boatman. . . 

G.  E.  Whitbeck Boatman. . 

John  Yops Boatman. . . 

Godfr^  Aman Gage  reader 

C.  V.  Barrett Gage  reader 

John  Bums JGage  reader . 

H.  C.  Dowling Gage  reader 


P.  C.  Earl 

Louia  Pagan 

Frank  Fayant.  Sr 

J(^Fernald 

C.H.  Fitch 

Edward  Hagerty. 
C.  H.  Hanson. . . 
Herbert  Hookle. . 
Roy  Hubbard 


Gage  reader. 
Gage  reader. 
Gage  reader . 
Gage  reader. 
Gage  reader. 
Gage  reader . 
Gage  reader. 
Gage  reader . 
|Gage  reader. 
Wm.  Jones Gage  reader . 


Rate  of 
compensation. 


10 


tS  00  per  day 
3  00  per  day> 
3  OOperdayi 
3  00  per  day 
3  OOperdayi 
8  00  per  dayj 
3  00  per  dayi 
3  00  per  day 
3  00  per  day  J 
3  OOperdayi 
3  OOperdayi 
3  00  per  day' 
3  00  per  day' 
3  OOperdayi 
3  00  per  day; 
3  OOperdayi 
3  OOperdayi 
3  00  per  day 
3  OOperdayi 
3  OOperdayi 
3  00  per  day, 
3  00  per  day' 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  OOperdayi 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  OOper  dav 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 


Services. 

Travel. 

Total. 

1198  00 

$198  00 

959  00 

969  00 

327  00 

327  00 

177  00 

177  00 

496  00 

496  00 

367  00 

357  00 

966  00 

966  OO 

6  00 

6  00 

466  00 

466  00 

262  00 

262  00 

1.014  00 

1,014  00 

862  00 

852  00 

318  00 

318  00 

18  00 

18  00 

784  00 

784  00 

330  00 

330  00 

27  00 

27  00 

604  00 

604  00 

622  00 

622  00 

48  00 

48  00 

330  00 

330  00 

386  00 

386  00 

783  00 

783  00 

432  00 

432  00 

244  00 

244  00 

159  00 

159  00 

376  00 

375  00 

616  00 

616  00 

769  00 

759  00 

981  00 

981  00 

891  00 

891  00 

849  00 

849  00 

270  00 

360  00 

1,008  00 

36  00 

163  27 

270  00 

423  27 

1,008  00 

36  00 

514  00 

514  00 

891  00 

891  00 

171  00 

171  00 

240  00 

240  00 

90  00 

90  00 

246  00 

246  00 

947  00 

947  00 

237  00 

237  00 

839  00 

839  00 

375  00 

375  00 

477  00 

477  00 

48  00 

48  00 

825  00 

825  00 

867  00 

867  00 

168  00 

168  00 

602  00 

602  00 

156  00 

156  00 

868  00 

868  00 

357  00 

.  .  .  •  - 

357  00 

762  00 

762  00 

468  00 

468  00 

843  00 

843  00 

84  00 

84  00 

60  00 

60  00 

84  00 

84  00 

7  00 

7  00 

56  00 

56  00 

42  00 

42  00 

84  00 

84  00 

15  00 

15  00 

84  00 

84  00 

84  00 

84  00 

84  00 

84  00 

120  00 

120  00 

42  00 

42  00 
77  00 

77  00 
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Sbpobt  of  Statb  Engineer. 


Construction  of  Barge  Canal  —  Erie  Canal  —  (Concluded). 

Chapter  147,  Laws  of  190S.  uA  •noMUtory  faivt. 


lioyd  Km! Gace  reader 

Leo  Leacheo Geie  reader. 

J.  J.  Lyona jOage  reader 

J.  B.  Maek^ Oaice  reader 

Frank  MeArthur IGece  reader 

C.  O.  Moee Gaxe  reader 

Jaa.  Murphy Gage  reader 

P.O.  Pickard ,Ga«r  reader 

J.  Reepmeyer,  Jr Gage  reader 

E.  P.  Ryao iGa«e  reader 

A.  M.  sfMnoer Gage  reader 

John  Stark  Ga«e  reader 

W.  C.  VroooMUi Gace  reader 

E.  P.Walthart Gage  reader 

Minnie  E.  Wheeler  .       Gace  reader 

Robert  Wilaon Gage  reader 

C.  W.  Younc ;Gace  reader 

W.E.  Young iGage  reader 


15  00  per 


00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 
00  per 


10 


I 


month 
month 
month 
month 
month 
month 
month 
month 
month 
month 
montii 
month 
month 
month 
month 
month 
month 
month 


160  00 
28  00 
00  00 
M  00 
84  00 
M  00 
84  00 
M  00 

lao  00 
91  00 


moo; 

56  00 

56  00 

104  00< 

»4  00. 

72  00 

UO  00 

56  00 

160  00 
2h  00 
60  00 
56  00 
84  00 
56  00 
84  00 


56  00 

120  00 

91  00 

56  00 

56  00 

56  00 

104  00 

84  00 

72  00 

140  00 

56  00 

t205.227  28  110.434  05  1215,661  3S 

Inndtntal  J£rpffue«.  I 

Inetnimenti,  took  and  applianees $58  111 

Office  rent 2,176  00 

Fuelandlight 490  80 

Stationery  and  printing 56  86 

Poetaoe 188  24 

Telephone  and  telegraph       1,338  53 

MaoeUaneoua 6,068  30 


Total. 


10.375  64 


$226,036  97 


Construction  of  Barge  Canal  —  Champlain  Canal. 

(^hapter  147.  Laws  of  1903,  and  amendatory  laws. 


NAME. 


Rank. 


D.  B.  LaDu... 
R.G.  Finch... 

E.  V.  R.  Payne. 
W.  B.  Watfion.. 

F.  P.WiUiama.. 
H.  E.  Brainard. 

G.  W.  RuBO... 
P.  D.WendeU.. 
J.  R.  Cotter .... 
P.  J.  GafFey... 
J.  E.  Phinney . . 
H.  L.  Clarke  . 
D.  E.  Damon .  . 
W.  C.  Benedict. 
W.L.  Caler.... 
C.  A.  Curtis.... 

J.  B.  Foote 

R.  G.  Gibeon  . . 
H.W.  Hale.  . 
R.  D.  Hayes . . . 
B.T.  Kenyon.. 
John  MoBride.. 
A.  R.  Morse . . . 
L.S.Riekard.. 


!  Division  engineer 

Supervising  engineer  . , 

Resident  engineer 

Resident  engineer 

Resident  engineer 

Bridge  designer 

Clerk 

Estimate  clerk 

Stenographer 

Stenographer 

Stenographer 

Engineering  draftsman . 
Engineering  draftsman . 

I  Assistant  engineer 

'Assistant  engineer 

,  Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer . . . . . 
Assistant  engineer  .    . 
Assistant  enfpneer .... 

Assistant  engineer 

Assistant  engineer .  . . . . 
I  Assistant  engineer 


Rate  of 
compensation. 


$400  per  month 

300  per  month 

250  per  month 

225  per  month 

250  per  month 

200  per  month 

150  per  month 

250  per  month 

75  per  month 

75  per  month 

100  per  month 

5  00  per  day 

5  00  per  day 
7  00  per  day 

6  00  per  day 

7  00  per  day 
6  00  per  day 
6  00  per  day 

6  00  per  day 

7  00  per  day 
6  00  per  day 

6  00  per  day 

7  00  per  day 
5  OOperdayi 


Servicea.       TravaL 


$388  94 
3.000  00 

425  13 
3,000  00 

600  00' 
1,800  00 
1,500  00' 

314  51 

50  00 

1.200  00 

710  00 
1.590  OOl 
2.465  00! 
1.332  00 
2.314  00 
1.846  00 
2,045  OOl 
1.308  00 
2.113  00 
2,034  00 

840  00 

541  00 

670  00! 


$209  75 

16  50 

821  36 

116  74 

215  11 

31  081 

11  92 

43  61 


907  71 
151  II 
195  43 
137  24 
740  66 
19  90 
465  06 
129  45 

118  70 

119  05 


Total. 


$209  75 

404  U 

3,821  36 

541  87 

3.215  11 

631  06 

1.811  92 

1.543  61 

314  5! 

50  00 

1.200  00 

710  00 

1.590  00 

3.372  71 

1.483  11 

2.509  43 

1.983  24 

2.785  60 

1.327  90 

2.578  06 

2.163  45 

958  70 

660  05 

670  OO 
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Construction    of   Barge    Canal  —  Champlain    Canal  —  (Continued). 

Chapter  147.  Um  of  1903.  and  ameiidatory  laws. 


NAME. 


Rank. 


Raymond  Shelley Anistaat  engineer . 

J.  L.  Southworih >  AnisUuit  engineer . 

8.  R.  "Hdie [  AflUBtant  engineer . 

E.  W.  Wendell Anistant  engineer. 

J.  B.  Whipple 'Aflsistant  en^neer . 

Anistant  en^neer . 


Afltbtant  engineer . 

Leveler. 

Leveler. 

Leveler. 

Leveler. 

Rodman. 

Rodman. 


nipple. 
J.  D.  WilUams. 

W.D.ZieUey 

J.  8.  Bums 

Hewy  Cadi 

W.  T.  Hunt 

Mott  Palmer 

R.  W.  Anderun ... 
G.  E.  Deutechban. 

E.  F.  Doasert [Rodman. 

Byron  Houghtating .Rodman 

R.  Jerrell iRodman 

J.  P.  Kivlen |Rodhnan 

H.  J.  Riehardaon iRodman 

G.  L.  Stillman Rodman 

J.  E.  Cottar IChainrnM 

D.  O'Connell iChainman 

J.  ^.  Raup Chaioman 

G.  A.  Rogers 'Chiinman 

C.  H.  Smart IChainman 

L.  W.  Donnelly jlnspector  of  masonry. 

P.  B.  Kraft Inspector  of  nusonry . 

R.W.  Seott " 

Jas-Sim 

F.G.Tilton 

T.  B.  Bowes 

PredBetts 

A.  P.  Butler 

D.H.Craw 

T.J.Dailey 

Patrick  Dotgan 

L.Dowd 

D.J.  Dwyer 

Chas.  Parley 

ComeKus  Pitigerald. . 

R.P.Fard 

Michael  Goldsehmidt. 

Amsi  Gregg 

James  Hayes 

W.B.  Hallock 

P.W.  Kavanagh 

J.C.Kabo 

John  Lavery 

D.J.  Malone 

Wm.  Maloney 

John  Mansfield 

Andrew  McDermott. 
H.  H.  MeMasters.... 

Jas.  Nolan 

Hugh  O'Connor 

JohnRoek 

J.F.Ryan 

John  Vaudm 

L.  R.Heirner 

C.B.  McMaeters.... 
ThoB.  Ryan.  Jr 

E.  L.  Cmey 

T.  D.  Claaey 

J.  J.  Cleary 


J.  H.  Coniff 

F.  H.  Crmg jBoatman 

J.  H.  Dolan Boatman. 

J.  Fox Boatman . 

M.  P.  Guerin Boatman. 

Edw.  Harrigan Boatman. 

Jas.  Holton Boatman. 

Wm.  Hoy Boatman. 

J.  P.  King Boatman. 


InspeotcM'  of  masonry 

Inspestor  of  masonry 

Inspsetor  of  masonry 

Foreman  of  Ixvings 

Laborer 

laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Axeman  and  office  assistant . 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 

'Boatman 

Boatman 

Boatman 

Boatman 


Rate  of 
eompensation. 


15  00 
5  00 
5  00 
600 
600 


5 
5 
4 
4 
6 
5 
4 
4 
3 
4 
4 
3 
4 
4 
3 
3 
3 
3 


5 
5 
4 

5 
5 

4 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
o 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


00 
00 
50 
50 
00 
00 
00 
00 
50 
00 
00 
50 
00 
00 
00 
00 
09 
00 


2  50 


00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
50 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
PCT  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
perday| 
per  dayi 
per  day! 
per  day, 
per  day, 
per  dayi 
per  dayi 
per  day| 
per  day  I 
per  day, 
per  day| 
per  dayi 
per  dayj 
per  day 


Services. 


11.416 

45 

135 

1.602 

234 

260 

1.325 

702 

625 

1,690 

715 

1.348 

1.328 

1.027 

1.18S 

1,2M 

472 

46i 

748 

1,017 

057 

1.053 

912 

325 

1.775 

1,630 

1,213 

760 

1,650 

432 

716 

280 

506 

730 

40 

32 

106 

440 

618 

70 

416 

266 

146 

46 

298 

306 

20 

298 

106 

38 

78 

108 

66S 

396 

652 

396 

60 

8O0 

832 

825 

498 

912 

612 

915 

315 

171 

999 

156 

159 

423 

818 

159 


TraveL 


Total. 


50 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
OO! 

oo! 

00 
00 
50 
00 
00 
00 
00 
00 
00 
03 
00 
00 
00 
00 
00 
00 
00 
00 
03 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00' 

oo' 

00' 
00 
00' 
00' 
50 
00 

oo' 
oo' 

00| 

00 

00 

00 

00 

00 

00 

00 

00 

00 


1117  59 


4  56 


71  25 


2  501 


1  70 
49  51 


113  52 


9  20 


1  95 


11  80 


11.416  50 

45  00 

135  00 

1.719  59 

234  00 

260  00 

1.329  56 

702  00 

625  50 

1.761  25 

715  00 

1,348  00 

1,330  50 

1,027  00 

1,184  70 

1.345  51 

472  50 

577  52 

748  00 

1.017  00 

966  20 

1,053  00 

912  00 

326  95 

1.775  00 

1,630  00 

1,213  00 

760  00 

1.650  00 

432  00 

716  00 

280  00 

506  00 

730  00 

40  00 

32  00 

106  00 

440  00 

648  00 

70  03 

416  00 

266  OJ 

146  00 

46  00 

298  00 

306  00 

20  00 

298  00 

106  00 

38  00 

78  00 

108  00 

668  00 

396  00 

652  00 

396  00 

60  00 

800  00 

832  50 

825  00 

498  00 

912  00 

612  00 

915  00 

315  00 

171  00 

1,010  80 

156  00 

159  Oj 

428  OJ 

818  OJ 

159  OJ 
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Construction    of   Barge    Canal  —  Ckamplain    Canal  —  (Concluded), 

Chapter  147.  Imw  of  1903.  aiJ  amsndfttiry  Itva. 


NAME. 


Raak. 


Rate  of 


Kate  of         '  gj^ie^    j    Travel,    i     ToUl. 
eompeoaatioo.    ■  I  ! 


J.  F.  Malifi 
H.  J.  MacShaUey 
J.F.  MiteheU        . 
Patrick  J.  Murphy 

P.  J.  Murray    

J.  Murray 

J.  H.  Noonan..    .. 
Joha  Powen .... 

C.J.  Smith 

H.  G.  Streeter 
H.  S.  Tapptn    . . . 
P.  J.  Whalen 
0.  H.  WhittenhaU 
E.  H.  Bowker. . 
L.  C.  Braiier 
F.E.  Chapman. 
S.  L.  Cluett 
J.  H.  DoiiDeily 
W.  E.  Downing 
W.  B.  Dunstan 
Edw.  Durkin 

A.  B.  Fisher 

P.  F.  Gleaaon       . 
J.  F.  Hickey   . 
Andrew  I>eonhardt 
Dennis  Monty.     . 

G.  P.  Noyes 

W.  H.  SiKBworth 
E.  H.  Stickney.    . 

B.  F.  Thebo 
H.  C.  Tinker  . 


I  Boatman  . 
'Boatman 
Boatman 
Boatman 
Boatman 
Boatman  . 
Boatman     . 
Boatman 
Boatman  . . 
Boatman 
Boatman 
jBoatman 
i  Boatman     . 
'Gaxe  reader 
Gaxe  reader 
Gaffe  reader 
Gaice  reader 
Gage  reader 
(lase  reader . 
Gafte  reader 
Gage  reader . 
Gage  reader 
Gage  reader 
Gage  reader 
Gage  reader , 
(iage  reader 
Gage  reader 
Gage  reader 
Gage  reader 
|(iage  reader 
Kiase  reader 


t3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

7  00 
12  00 

8  00 
7  00 
7  00 
7  00 
7  00 
7  00 
7  00 

7  00 

8  00 
7  00 
7  (K) 
7  00 
7  00 
7  00 
7  00 
7  00 


00  per  day 
00  per  day 
00  per  day' 
00  per  day ' 
(JO  per  day  I 
00  per  day 
00  per  day , 
00  per  day 
00  per  day 
00  per  day, 
00  per  day 
00  per  day 
00  per  dav 
per  month 
per  month' 
per  mon^i 
per  month  I 
per  month 
per  month' 
per  month 
per  month, 
per  month 
per  month 
per  month 
per  month 
per  month' 
per  month 
per  month 
per  month' 
per  month' 
per  month 


1 
S510  00; 

679  00 

321  00 

ft7H  00 

453  00 

465  00 

8H2  00 

150  00 

609  OOi 

835  OOt 

204  00 

618  00 

962  00 

56  00 

144  00 

104  00, 
63  00 
84  00' 
56  00 
84  00 
84  00 
56  00 
84  00 
96  00 
00 
00 
00 
00 
63  00 
84  00 
21  00 


14 
14 

84 
84 


$19  91 1 


tsioon 

679  00 

340  91 

578  00 

453  00 

465  00 

882  00 

159  00 

609  00 

835  00 

204  00 

618  00 

962  OO 

56  00 

144  00 

104  00 

63  00 

84  00 

56  00 

84  00 

8^00 

56  00 

84  00 

96  00 

14  00 

14  00 

84  00 
84  00 
63  00 
84  00 
21  00 


Instruments,  tools  and  appliances . 

Office  rent    

Fuel  and  lixht  

Stationery  and  printing 

Postage 

Telephone  and  telegraph  

Miscellaneous    .         


Incidental  Expen%e». 


$S5,442  58    14.852  87 .$90, 295  45 


lias  39 

1.091  64 

207  98 

33  90 

140  58 

386  97, 

2.415  121 

1 


Total 


4.384  58 

I 

$94,6SO  03 


Bureau  oj  Bridgea. 

rhapt?r  811,  Laws  of  1911:  Chapter  791.  Uws  of  1913. 


x\AME. 


Rank. 


Rate  of 
competisation. 


W.  H,  Yates iSupcrvbing  engineer 

J.    M.    C.    Quarles    dej 
Quarlt» I  Bridge  designer 

TotJil  


$400  per  month 
200  per  month 


Services.       Travel. 


$757  11 
19  35 


Total. 


I 


$25  45 
22  26 


$776  46        $47  71 


$782  56 
41  61 


$824  17 
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Building  Dikes,  Delaware  Rivery  at  Port  Jertns. 

Chapter  637,  Uwb  of  1912. 


NAME. 


D.  B.  LaDu... 
R.G.  Finch... . 
F.E.DaTB... 

J.  J.  rum 

W.D.ZieUey.. 
Thoa.  Dillon,  Jr 
Walter  ParahaU. 


Rank. 


Division  engineer 

Supervising  enjpneer. 

Chauffeur 

Chauffeur 

Aflsistaot  engineer . . . 

Boatman 

Laborer 


1400  per  month! 

300  (Mr  month 

125  per  month 

100  per  month 

6  00  per  day 

3  00  per  day 

2  00  per  day 


tl3  57 

S19  35 

0  40 
3  50 

13  23 

434  00 
234  00 

29  32 

122  00 

Stationery  and  printing . 

PoBtagB 

Tdepnone  and  telej^raph . 
MttceUaneoua 


InddenUd  Expenus. 


1809  35        $69  11 


S13  98 

1  40 

70 

24  27| 


Total. 


Total. 


113  67 

28  84 

3  50 

13  23 

463  32 

234  00 

122  00 


1878  46 


40  35 


$918  81 


Construction  of  Docks  at  Port  of  New  York. 

Chapter  547.  Uwb  of  1912. 


NAME. 

Rank. 

RatR  of 
compensation. 

Services. 

Travel. 

Total. 

D.  B.  LaDa 

Division  en^peer 

AjMMtAnt  engineer 

$400  per  month 
7  00  per  day 
5  00  per  day 
3  00  oer  day 

$22  15 
49  85 

$22  15 

R.G.  Finch 



$28  00 

77  85 

G.  M.  Rodcer 

Hanrey  Malcolm 

Leveler 

260  00           49  85 

309  85 

g  00 

9  00 

$297  00 
Incidental  Expen»e». 
MitwIlanmHiii 

$121  85 
$141  25 

$418  8& 

141  2J^ 

Total 

$560  10 

Improvement  of  Mohawk  River  and  West  Canada  Creek, 

Chapter  132,  Laws  of  1911;  Chaptsr  215,  Laws  of  1913. 


NAME. 


Rank. 


R.G.  Finch 

Waylaad  Dickens. 

H-J.OHsra 

John  J.  Taney... 
Harvev  Malcolm . 

Wm.  Lefller 

Ralph  Perry 

Jaa.  L.  Daly 

Jas.  Murnane. . . . 


Supervising  engineer . 

Leveler 

Leveler 

Rodm\n 

Chainman 

Laborer 

Laborer 

Boatman 

Boatman 


Rate  of 
compensation. 


$300  per  month 
5  00  per  day 
5  00  per  day 
3  50  per  day 
3  00  per  day 
2  00  per  day 

2  00  per  day 

3  00  per  day 
3  00  per  day 


Services. 


$148  35 

115  00 

1.030  00 

562  00 

45  00 

42  00 

148  00 

273  00 

210  00 


Travel. 


$115  80 

142  81 

8  37 


$2,573  35       $266  98 


OfRce  rent                             .    . 

Incidental  Expenus. 

$94  00 

Fud  and  U^ht     

» 

4  90 

Livery 

2  00 

Postate 

6  30 

Telnmone  and  telezraDh 

5  00 

Miflcellanwras                       ■  ■  ■  ■ 

71  33 

Total 

Total. 


$264  15 

257  81 

1.038  37 

562  00 

45  00 

42  00 

148  00 

273  00 

210  00 


$2,840  33 


183  53 
$3,023  86 
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CancU  Surveys, 

Chapter  290.  Urn  of  1913. 


NAME. 


D.B.  UDu 

J.  J.  Fiiin 

8.R.  Bellowi 

8.  E.  BreiUMimer... 

R,G.  Finch 

L.T.  Howard 

F.  LcMr.  Jr  

I.S.  MatUw 

Jaeob  Bcodel 

J.  B.  Doughty 

8.  B.  Shcndao 

J.  P.  Byrne 

J.  H.  Griffin 

J.J.  MacDonald... 

Wm.  F.Cain 

John  Cavana^ 

Wm.  Hannah   

L.  L.  Lamey. 

Edw.  Bauch 

Robt.  BrauMT 

John  F.  Buna 

Aodraw  Coeoran 

JametCurtk 

Corneliuf  Denund . 
Thoa.F.  DUlon,Jr. 
RhdnhardDittrieh. 

John  F.  Dunne 

JameaFacan 

Wm.  Golden 

J.  L.  Grofan 

Wm.  J.  Hall 

Luke  A.  Halpin. . . . 

Julius  Kakee 

Samuel  Karachetart. 
Wm.J.  Keefe.Jr... 

Wm.L.  KeUy 

John  J.  Kenny 

Otto  Linder 

Attilio  Marrone . . .  . 
Daniel  McCarthy  . 

Joe.  McCready 

Geo.  McKague 

John  J.  McMahon  . 

Thomas  Meade 

Patrick  E.  Meehan 
James  F.  Merritt . . . 

C.Ottmer 

Richard  OToole... 

P.  H.  Quinn 

J.J.Rioe 

8.  F.  Roberta 

T.  F.  Scanlon 

Davkl  Shapiro 

Joe.  Stem 


Rank. 


Divinoo  engineer. 

Chauffeur 

Aenitaat  engineer . 
AMiMant  engineer . 
AMiMant  engineer 
AMiMant  engineer 
Aaiitant  engineer 
Asnetant  engineer . 

Leveler 

Lereisr 

Lereler 

Rodman 

Rodman 

Chainman 

Laborer 

Laborer 

Laborer 

Laborer 

Boatman 

Boatoum 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 


Office  rent 

Fuel  and  light. . 

Stationery  and  printing . 

Poetage 

Telephone  and  telegraph . 
Miscellaneous 


Rate  of 
compeoaataoo. 


1400 
115 
7 
6 
7 
7 
6 
7 
5 
5 
5 
3 
3 
3 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Servioea. 


1917  00 
629  00 
7  00 
826  00 
568  50 
462  00 
655  00 
590  00 
615  5J 
458  50 
80  50 
354  00 
18  00 
114  00 
252  00 
162  00 
444 
171 
378  00 
393  00 
393  00 
381 


00 
00 


183  00| 
159  00 
390  00 
390  00 
177  00 
144  00 
396  OOl 
393  001 
441  00; 
204  OOl 
387  00' 
366  00 
354  00 
405  00 
3  00 

30  00[ 
168  OOi 
203  00 
393  00 
384  00 

48  00' 
405  OOi 
447  00 
378  00 
183  00 
317  00, 
198  00 

33  OO' 
396  00 
210  OOl 


Travel 


177  20 

16  75 

«29  02 


13  25 
349  42 


TolaL 


Incidental  Erpenten. 


$17,054  00    11.085  64 


172  00 

1  49 

3  75 

10  36 

15  18 

814  19 


Total. 


177  10 

16  75 

1.546  02 

639  00 

20  25 
1.175  42 
566  50 
462  00 
665  OO 
MOOO 
615  50 
458  50 

80  50 
354  00 

18  00 
114  00 
252  00 
162  00 
444  00 
171  00 
378  00 
393  00 
S93  00 
381  00 
183  00 
159  00 
S90  00 
390  00 
177  00 
144  00 
396  00 
393  00 
441  00 
204  00 
387  00 
366  00 
354  00 
405  00 
3  00 

30  00 
168  00 
203  00 
393  00 
384  00 

48  00 
405  00 
447  00 
378  00 
183  00 
317  00 
198  00 

33  00 
396  00 
210  00 

118.139  64 


916  97 
119,056  61 


Eastern  Division:     Enoineebinq  Expenses. 
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Surveys,   Field    Notes   and   Manuscript   Maps, 

ChAi>ter  511.  Uwi  of  1912;  Chapter  290,  Uwa  of  1913. 


Edwin  HUborn. 
C.  L.  Haywvd. 
C.  M.  Choekrow. . 

W.J.  Banii 

J.  H.  Griffin 

Jog.  KirchienlMuni. 
L.  A.  McElTeny. . 

A-  F.Bayly 

Wm.  Kemp.  2iid. . 
A.  A  LauKhfin. .. 
R.  W.  Stewvt. . . 
Geo.  Tenriihcer. . 

J.  P.  Walflk 

I.  V.  Davk 

M.  Mahonnr 

H.  H.  McMMton. 

C.  E.  Larkin 

Thoa.  A.  Kaaae... 
J.  Powen 


Poataxe 

Miac^aneoua. 


Total 


Rodman 
Rodman 

RodnuuB 

Rttfanan 

Chainnan 

Rodman 

Chainman 

Cbatnman 

Chainman 

Chainman 

Laborer 

Labor* 

Laborar 

Auman  and  offioe  amstant 

Boatman 

Boatman 


00 
50 
00 
3  50 
3  50 
3  50 
3  00 
3  50 
50 
00 
00 
50 
2  00 
2  00 
2  00 

2  50 

3  00 
3  00 


2 
3 
3 
2 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 

per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Sorvioea. 

91.128  00 

786  00 

85  50 

108  00 

94  50 

280  00 

458  50 

138  00 

290  50 

117  50 

90  00 

453  00 

115  00 

112  00 

40  00 

36  00 

67  50 

198  00 

381  00 

IneiAntal  Bxpmati, 


94,979  00       tl23  93 


SI  00 
98  34 


SI. 251  93 
786  00 

85  50 
108  00 

94  50 
280  00 
458  60 
138  00 
290  50 
117  50 

90  00 
453  00 
115  00 
112  00 

40  00 

86  00 
67  50 

198  00 
381  00 


S6,102  93 


99  34 


S5.202  27 


Surveys  for  State   Board  of  Claims. 

Chapter  513.  Uwa  of  1910;  Chapter  811.  Uwa  of  1911:  Chapter  547.  Uws  of  1912. 


NAME. 


Edwin  HUbom... 

John  McBride 

Wavland  Dickeni. 
G.  M.  Rodoer... 
Jaa  A.WaddeH.. 
Hanrey  Blaioofan. 
Wm.  Leffler 


Total 


Rank. 


Aasiitant 

AfliiBtant 

Leveler. . 

Leveler... 

Rodman.. 

Chainman 

Laborer. . 


Rate  of 
compensation. 


S7  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
3  50  per  day 
3  00  per  day 
2  00  per  day 


Servioea. 


S49  00 
190  00 
297  50 
270  00 

28  00 
183  00 

72  00 


SI, 089  50 


Travel 


S77  62 
108  24 


Total. 


S49  00 
190  00 
375  12 
378  24 

28  00 
183  00 

72  00 


S185  86  SI, 275  36 
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Report  of  State  Engineer. 


Examination    of    Monuments    and    Maps. 

ChaptOT  513.  Um  of  1910. 


NAME. 

Ruk. 

Rftteof 
oompomtioD. 

^ 

TnTsL 

—          :    ^ 
Total. 

O.F.Lewk 

AMitoat  engiDeer  

$7  00  per  day 

1500  00 

1 
1164  41'      $664  41 

1 

livery 

Stotiooery  uxl  printing . 

Poetaoe 

Telepbooe  uxl  tfelesmpb 
MiMeUuMoue 


InddgiUal  Expeiua. 


5500  00       5154  41 


5664  41 


545  75 

25 

80, 

4  33! 

336  OS 


Total 


388  21 


51.052  62 


Construction  of  Locky  Shinnecock  and  Peconic  Canal. 

Chapter  791,  Uwi  of  1913. 


NAME. 


Rank. 


D.  B.  La  Da Division  engineer . .   . 

R.  G.  Finch Supervising  engineer 

J.  J.  Finn Chauffeur . 

J.  J.  C 
8.  T.  Voe1 


ve. 


Architectural  draftunan 
Engineering  draftsman . . 

L.  B.  WestfaD En^neering  draftmian. . 

M.  W.  Grimes '  AsBntant  engineer 

R.  L.  Holt Assistant  engineer 

H.  S.  Span* Assistant  engineer 

W.  D.  Zielley Assistant  engineer 

J.  M.  Prior Leveler 

8.  C.  Sultivan Chainman     

Robert  Brenner Boatman 

S.F.Roberts Boatman 

J.  M.  Fogarty Boatman  

H.  H.  McMasters Boatman 


Rate  of 
compensatioD. 


5400  per  month 

300  per  month 

100  per  month 

150  per  month: 

5  00  per  day| 

5  00  per  day 

6  00  per  dayi 
6  00  per  dayi 
6  00  per  day< 
5  00  per  day 
5  00  per  day| 

2  50  per  day 

3  00  per  day 
3  00  per  dayi 
3  00  per  day; 
3  00  per  day' 


Services. 


519  35 

20  00 
25  00 
65  00 
eo  00 
162  00 
36  00 
15  00 
50  00 
67  50 
72  00 
69  00 
12  00 
36  00 


Poetage 

Telephone  and  telegraph 
Miscellaneous 


IncidejUojt  Expenses. 


Travel. 


517  60 
18  02 
11  83 


318  79 


Total. 


517  60 
37  37 

11  83 
20  00 
25  00 
65  00 
60  00 

480  79 
36  00 
15  00 
50  00 
67  50 
72  00 
69  00 

12  00 
36  00 


5708  85       5366  24    51.075  09 


50  45| 

1  90 

17  20 


19  55 


Total 


51.0:4  61 
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Dredging  Peconic  River. 

ChA|»tar430.U«iof  1913. 


NAME. 


R.G.  Finch... 

R.L.  Holt 

S.  C.  SuHitbo.. 
Robert  BreniMr. 
W.L.  Kelly... 
8.  F.Roberto. 


Rank. 


H.  H.  McMMtcn Uborer 


Anstant  enffueer . 

Cheinnuui 

BoatDuua. 

BoatDuua. 

Boatman. 


Rate  of 
eompemataon. 


Serriees. 


1300  per  month 
6  00  per  day 

2  50  per  day 

3  00  per  day 
3  00  per  day 
3  00  per  day 
2  00  per  day! 


$9  68 
144  00 
35  00 
78  00 
12  00 
78  00 
52  00 


TraTeL 


Poatace 

Tdepbooe  and  telegraph . 
Miaeellaneoas 


Ineidental  Bxpema. 


Total 


117  42 
297  70 


1406  68       1315  12 


10  71 
0  25 
5  50 


Total. 


$27 
441 


10 
70 


35  00 
78  00 
12  00 
78  00 
62  00 


1723  80 


6  46 
1730  26 


Glenville-Rotierdam  Crossing, 

Chapter  714.  Uwb  of  1913. 


NAME. 


I.  8.  Abrabame... 
Henry  Aoerbaeh . . 
Wayland  Diekena. 

J.  M.  Prior 

J.A.WaddeU  .. 
Harvey  M«loolm. 
Wm.  Leffler 


Rank. 


Bridge  deoigner. 
Bridge  deiigner. 

LevMer 

Leveler 

Rodman 

Chainman 

Laborer 


Rate  of 
eompensation. 


Services. 


1150  per  month 
150  per  month 
5  00  per  day 
5  00  per  day 
3  50  per  day 
3  00  per  day 
2  00  per  day 


$75  00 
58  33 
55  00 
25  00 
38  50 
30  00 
20  00 


MieoellaneouB. 
Total 


IneiderUal  ExpenMi. 


S301  83 


Travel. 


$84  97 


$84  97 
$0  60 


ToUl. 


$75  00 
58  33 

139  97 
25  00 
38  50 
30  00 
20  00 

$386  80 


60 
$387  *0 
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Topographic  Survey. 

Chapter  647.  Lam  of  1012:  Chapter  791,  Laws  of  1913. 

In  codperatioQ  with  the  United  States  Geological  Survey. 

C.  R.  Allen 

Charlee  Atwood 

J.  L.  Baldwin 

R.  S.  Barnes 

Gail  Blanchard 

G.  W.  BurreU 

T.  T.  Callahan 

A.  B.  Cobb 

J.  W.  Cunningham 

C.  B.  Elmore 

G.  M.  Farney 

R.  C.  Fiugerald 

J.  S.  Fit!  PaHck 

8.  P.  Floore 

W.  H.  Green 

L.  H.  Hall 

W.  R.  Hamlin 

A.  P.  Hill 

E.B.Hill 

P.  HcMtan 

A.  J.  Kavanagh 

R.  A.  Ki«cr 

Henry  Lapier 

J.  F.  McBeth 

R.  L.  McCammon 

Walter  McCrea 

R.  C.  McKinney 

E.  D.  Monroe 

W.  H.  8.  Morey ' 

W.  J.  Morrofi 

M.  I.  Omanaky 

Rosooe  Reevee 

K.  E.  Schlachter 

F.  L.  ShaUbo 

T.  F.  Slaughter 

G.  R.  Smith 

G.  8.  Smith 

J.  F.  Swan 

K.  W.  Trimble 

W.  B.  Upton,  Jr 

J.  M.  Whitman,  Jr 

E.  E.  Witherapoon 

U.  C.  Zeluff 


Total 


Hydrographic  Survey. 

Chapter  547.  Laws  of  1912;  Chapter  791.  Laws  of  1913. 

In  cooperation  with  the  United  States  Geological  Survey. 

Lester  Allen 

Daniel  Ames 

R.  8.  Barnes 

W.  O.  BirdsaU 

G.  H.  Canfield 

W.  cj,  C'Oe 

C.  C.  Covert 

C.  8.  De  Golyer 

John  Finnegan 

O.  W.  Hartwell 

Erastus  In^aham 

Helen  Kimmey 

Geo.  J.  Lyon 

M.  J.  Maruire 

John  G.  Mathers 

D.  L.  Orcutt 

J.  L.  Rosa 

Vashti  Russell 

Mrs.  C.  8.  RoUes 

Wm.  Seelcy 

Lester  Sevarie 

E.  G.  Soltmann 

Frank  Weber 

Frank  Zock 

A.  Leschen  4:  Sons  Rope  Co 

Bartlett  A  Co 


$90  00 

65  17 
355  50 
100  50 

42  00 
134  66 

18  60 

37  50 
173  00 
188  00 
279  60 
173  00 
178  00 
505  20 

18  00 

66  60 
45  00 
73  00 

142  50 
139  00 
382  67 
693  35 

34  00 

92  50 
192  00 

51  25 
184  37 
430  32 
973  81 
125  50 
112  50 
438  40 
132  00 
289  50 
187  00 

12  00 
453  10 

8.5  00 
152  00 
224  00 
796  30 

71  95 
141  50 


S9.194  55 


$41  67 

35  50 
78  86 

36  00 
138  03 

36  00 
90  02 

142  08 
25  60 

206  60 
36  83 
14  00 

178  80 

34  94 
16  67 
33  07 
11  00 
36  00 
24  00 

35  00 
27  00 

5  76 
252  26 

42  67 
152  23 

29  00 


Total 


$1,761  50 
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Summary. 
The  foregoing  tables  are  summarized  as  follows: 

Ordinary  Repairs  to  Canals. 

1.  Erie  camtl.  chapter  M6.  Laws  of  1912 $7,910  07 

2.  Champlain  canal,  chapter  546.  Laws  of  1912 4.080  93 


Construction  of  Barge  Canai. 

3.  Head  office  account,  chapter  147,  Laws  of  1903;  chapter  82,  LawB  of  1912.  .  .  305,507  98 

4.  Erie  canal,  chapter  147,  Laws  of  1903;  chapter  82.  Laws  of  1912 226.036  97 

5.  Champlain  canal,  chapter  147,  Laws  of  1903:  chapter  82.  Laws  of  1912 94,680  03 


Bureau  of  Bridges, 

6.  Bureau  of  bridges,  chapter  811.  Laws  of  1911;  chapter  791,  Laws  of  1913 824  17 


Special  Work. 

7.  Buildinc  dikes,  Delaware  river,  at  Port  Jervis,  chapter  537,  Laws  of  1912 ....  918  81 

8.  Construction  of  docks  at  port  of  New  York,  chapter  547,  Laws  of  1912 560  10 

9.  Improvement  of  Mohawk  river  and  West  Canada  creek,  chapter  132,  Laws  of 

1911 :  chapter  245,  Laws  of  1913 3,023  86 


Special  Surveys, 


10.  Canal  surveys,  chapter  220,  Laws  of  1913 19.056  61 

11.  Surveys,  field  notes  and  manuscript  maps,  chapter  511.  Laws  of  1912;  chapter 

290,  Laws  of  1913 5.202  27 

12.  Surveys  for  State  Board  of  Claims,  chapter  513,  Laws  of  1910;   chapter  811, 

Laws  of  1911;  chapter  647,  Laws  of  1912 1.275  36 

13.  Examination  of  monuments  and  maps,  chapter  513,  Laws  of  1910 1 ,052  62 

14.  Construction  of  lock,  Shinnecock  and  Peconic  canal,  chapter  791.  Laws  of  1913  1 .094  64 

15.  Dredging  Peconic  river,  chapter  430,  Laws  of  1913 730  26 

16.  Glenville-Rotterdam  crossing,  chapter  714.  Laws  of  1913 387  40 

17.  Topographic  survey,  chapter  547,  Laws  of  1912;   chapter  791.  Laws  of  1013.  .  9.194  55 

18.  Hydrographic  survey,  chapter  547,  Laws  of  1912;  chapter  791,  Laws  of  1013.  1.761  50 

ToUl $683,307  22 
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MroDLE  DIVISION, 


State  of  New  York, 
Department  of  State  Enoineee  and  Surveyor, 

Middle  Division. 

Syracuse,  N.  Y.,  October  1,  1913. 

Hon.  John  A.  Bensel,  State  Engineer  and  Surveyor,  Albany, 
N.  Y.: 

Dear  Sir. —  I  have  the  honor  to  submit  herewith  my  annual 
report  as  Division  Engineer  of  the  Middle  Division,  New  York 
State  Canals,  for  the  fiscal  year  ended  September  30,  1913. 

Navigation  on  the  canals  of  the  division  has  been  uninterrupted 
throughout  the  season,  there  being  no  breaks  or  other  accidents 
of  sufficient  import  to  prevent  the  passage  of  boats  for  any  ap- 
preciable time. 

The  Oswego  canal  was  closed  from  Barge  canal  lock  No.  2  — 
Broadway  bridge,  Fulton  —  to  Lake  Ontario  for  the  season  of 
1913  by  the  Superintendent  of  Public  Works,  under  authority  of 
chapter  242,  Laws  of  1913. 

SPECIAL  LEGISLATION. 

Construction  of  Highway  Bridge  over  the  Erie  Canal  at 
Mathews  Avenue,  Solvay  Villacje,  Onondaga  County. 

(Chapter  47,  Laws  of  1912.) 

C^ontractor,  F.  K.  Bomhorst  &  J.  R.  ^liller. 

Engineer  in  charge,  Carl  F.  Hopstein. 

Engineer  s  estimate $5,295  00 

Contractor's  bid 4,264  00 

Final  account,  rendered  Oct.  1,  1913 4,260  08 
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CoXSTBTCTION     OF    IIlGilWAY     liKIIKiE    OVER    THE     BlACK     RiVEB 

Canal  at   East   Dominick   Street,   Kome. 

(Chapter  877,  Uws  of  15112.) 

Contractor,  Lupfer  &  Remick. 

Engineer  in  charge,  L.  C.  Hulburd. 

Engineer's  estimate $22,790  50 

Contractor's  bid 19,874  00 

Work  done  to  date 18,094  00 


Chapter  510,  Laws  of  1912,  provides  for  the  construction  of  a 
reinforced  concrete  bridge?  cner  the  Hlack  Kiver  canal  at  Lyons 
Falls,  in  I^wis  county,  appropriating  $45,000  therefor.  Plans 
have  l)een  conij)leted  and  the  work  advertised. 

Chapter  246,  Laws  of  1913,  provides  for  the  construction  of  a 
bridge  over  the  Black  and  Moose  rivers  at  Lyons  Falls,  in  Lewis 
jounty,  appropriating  $50,000  therefor.  This  is  made  up  of 
$30,000  reappropriated  from  chapter  510,  Laws  of  1912,  and 
$20,000  additional.  Plans  have  been  prepared  and  the  w^ork 
advertised. 

Chapter  53,  Laws  of  1912,  provides  for  the  construction  of  a 
new  bridge  over  the  Black  River  canal  at  Main  street,  in  the 
village  of  HoDUville.  Plans  have  been  pre})ared  and  the  work 
advertised. 

Chapter  220,  Law^s  of  1913,  provides  for  making  surveys  for 
improving  and  extending  the  canal  system  of  the  State,  including 
reconstruction  of  the  (^hemung  canal.  Sur\^evs  for  this  work  were 
started  in  ifay,  with  Mr.  I^mis  A.  Bums,  of  Watertown,  X.  Y., 
in  charge.     ^Ir.  Bums'  rejK)rt  is  appended. 

BOARD  OF  CLAIMS. 

Tn  addition  to  the  work  usually  re<juired  by  the  Superintendent 
of  Public  Works  in  connection  with  Ordinary  Repairs,  many  sur- 
veys have  been  made  of  property  alleged  to  have  been  damag(*d 
by  the  State,  maps  made  and  the  data  properly  arranged  for  the 
use  of  the  Board  of  Claims  and  Attorney-General.  At  the  request 
of  the  Superintendent  of  Public  Works  a  sun^ey  and  estimate  of 
cost  has  been  made  for  constructing  a  dam  at  the  foot  of  Chub 
lake,  Herkimer  countv. 
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Chapter  728,  Laws  of  1913,  provides  for  repairing  the  public 
dock  at  Willard,  Seneca  county,  used  by  Willard  State  Hospital. 
The  necessary  surveys  have  been  made,  plans  prepared  and  the 
work  advertised. 

STATE  FAIR  COMMISSION. 

The  work  of  making  surveys,  plans,  estimate,  etc.,  required  by 
the  State  Fair  Commission  has  been  done  from  the  division  office 
and  the  cost  of  same  paid  by  the  Commission. 

BLUE  LINE  SURVEY. 

(Chapter  200,  Laws  of  1913.) 

This  law  provides  for  surveys,  field  notes  and  manuscript  map 
affecting  various  canals  and  canal  lands. 

The  work  on  the  Middle  Division,  under  chapter  199,  Laws  of 
1910,  was  assigned  to  Assistant  Engineer  E.  C.  Olcott,  who  made 
good  progress  until  October,  1912,  when  he  was  forced  to  stop  for 
lack  of  funds.  He  resumed  the  work  May  1,  1913,  under  the 
new  law. 

During  the  season  the  topography  and  necessary  surveys  for 
establishing  the  old  **  red  line  "  have  been  completed  from  Mud 
lock,  near  Onondaga  lake  outlet,  to  Willow  street  bridge  in  Syra- 
cuse, a  distance  of  seven  miles,  and  the  old  "  blue  line "  from 
Mud  lock  to  the  City  line,  a  distance  of  five  miles.  The  offico 
work,  including  the  necessary  computations  and  mapping,  has 
been  completed  from  Mud  lock  to  Willow  street  bridge,  seven 
miles. 

Chapter  715,  Laws  of  1913,  provides  for  the  construction  of  a 
lift  bridge  over  the  Erie  canal  at  West  Genesee  street,  Syracuse. 
Preliminary  surveys  have  been  made. 

Chapter  711,  Laws  of  1913,  provides  for  the  construction  of 
a  foot  bridge  over  the  Erie  canal  at  Cornelia  street,  in  the  city  of 
L^tica,  Surveys,  estimate  and  plans  have  been  made  and  the  work 
advertised. 

Chapter  654,  Laws  of  1913,  provides  for  repairing  the  west 
pier  at  the  foot  of  Owasco  lake  and  dredging  Owasco  outlet.  The 
neoessarv  survevs  and  estimate  of  cost  and  plans  have  been  made. 
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Chapter  735,  Laws  of  1913,  provides  for  the  reconstruction, 
repair  and  rebuilding  of  the  bridge  over  the  old  Erie  canal  at 
South  Jaines  street,  Rome.  A  survey,  plans  and  estimate  were 
made,  and  the  work  was  done  during  the  season  by  the  Superin- 
tendent of  Public  Works. 

Chapter  745,  Laws  of  1913,  provides  for  the  construction  of 
a  highway  bridge  over  the  Erie  canal  at  Yorkville.  The  neces- 
sary surveys  have  been  made  and  the  plans  are  under  way. 

BARGE  CANAL. 

The  Middle  Division  of  the  Barge  canal  extends  from  the  east 
line  of  Oneida  countv  to  the  south  line  of  Wavne  countv,  a  dis- 
tance  of,  including  Oneida  and  Cross  lakes,  107.4  miles.  It  also 
includes  the  Oswego  branch,  extending  from  Three  Rivers  to 
Oswego,  about  25  miles,  the  Cayuga  and  Seneca  branch,  exteud- 
in^r  from  Aft^ntezuma  aqueduct  t<;  Sentca  lake  at  Geneva,  22  milt^, 
and  from  Seneca  lake  to  Montour  Falls,  2.75  miles,  and  the  ter- 
ritory covered  by  the  Delta  and  Hinckley  reservoirs  in  Oneida  and 
Herkimer  counties. 

The  main  line  of  the  Erie  canal  is  divided  into  four  sections, 
viz..  Residencies  Xos.  4-A,  5,  G  and  7. 

Rtsidencv  Xo.  4-A  extends  from  Oneida  county  line  to  Oris- 
kany  road,  a  distance  of  S.7()  miles,  and  on  this  division  comprises 
contract  Xo.  42-A  and  part  of  No.  93.  Earle  Talbot  is  in  charge, 
with  headquarters  at  I'tica. 

Residency  Xo.  5  extends  from  Oriskany  road  bridge  to  Oneida 
lake,  a  distance  of  about  22.25  miles,  and  comprises  ccmtracts 
Xos.  43,  44  and  4,  also  part  of  contract  No.  93.  Daniel  B. 
Donovan  is  engineer  in  charge,  with  headquarters  at  Rome. 

Residency  No.  6  extends  from  deep  w^ater  in  Oneida  lake  to 
Baldwinsville,  a  distance  of  about  23.4  miles,  and  includes  con- 
tractus Nos.  45,  57,  90  and  101  and  a  portion  of  contractus  Nos.  12, 
13,  22,  93  and  100.  D.  C.  Wedgeworth  is  engineer  in  charge,  with 
headquarters  at  Syracuse. 

Residencv  No.  7  extends  from  Baldwinsville  to  Wayne  count\' 
line,  a  distance  of  about  32.7  miles.  It  includes  contracts  Nos. 
5-A,  22-A  and  46  and  parts  of  contracts  Nos.  12  and  22.  E.  J. 
Berry  is  engineer  in  charge,  with  headquarters  at  Syracuse. 

The  Oswego  canal  is  divided  into  two  residencies. 
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Residency  No.  1  extends  from  Three  River  Point  to  Fulton,  a 
distance  of  about  13  miles.  It  includes  contracts  Nos.  10,  10-A, 
10-B,  33,  39,  53,  78,  80,  85,  90,  90-A,  highways  adjacent  to  con- 
tract No.  78,  and  Ox  creek  highways.  T.  M.  Ripley  is  engineer 
in  charge,  with  headquarters  at  Fulton. 

Residency  No.  2  extends  from  Fulton  to  Oswego,  a  distance 
of  about  10.59  miles.  It  comprises  contracts  Nos.  35,  37  and  79 
and  parts  of  contracts  90,  90-A  and  93.  James  Burden  is  en- 
gineer in  charge,  with  headquarters  at  Oswego. 

Water-Supply  Residency  comprises  contracts  Nos.  50,  51,  55 
and  55-R,  also  highways  adjacent  to  Delta  and  Hinckley  reser- 
voirs. L.  C.  Hulburd  is  in  charge  of  work  pertaining  to  Delta 
reservoir  and  contract  No.  51,  with  headquarters  at  Rome.  H.  J. 
Morrison  is  engineer  in  charge  of  contract  No.  50,  with  head- 
quarters at  Hinckley. 

The  Cayuga  and  Seneca  canal  is  divided  into  two  residencies. 

Seneca  Falls  Itesidency  is  in  charge  of  L.  S.  Hulburd,  with 
headquarters  at  Seneca  Falls.  It  includes  contracts  A,  C,  1)  and 
H  and  part  of  B. 

Waterloo  Residency  is  in  charge  of  A.  E.  Steere,  with  head- 
quarters at  Waterloo.  It  includes  contracts  E  and  I  and  part 
of  B. 

The  appended  reports  of  the  Resident  Engineers  (m  the  division 
give  in  detail  the  work  done  on  the  various  ccmtracts.  Following 
these  reports  are  tables  giving  the  name,  rank  and  salary  of  all 
the  employees  on  the  division.  Tables  showing  in  figures  the 
status  of  each  contract  are  also  appended. 

With  the  exception  of  contract  No.  46,  which  was  cancelled  by 
the  Canal  Board  and  is  being  prepared  for  reletting,  dredging 
contract  D  on  the  Cayuga  and  Seneca  canal,  and  three  contracts, 
F,  G  and  110,  having  to  do  with  the  building  of  bridges  over  the 
canal  and  the  building  of  power  houses,  lock  equipment  and  one 
taintor  dam,  the  entire  length  of  the  Barge  canal  across  the 
division  is  under  construction  and  in  parts  completed,  while  many 
of  the  contracts  are  well  towards  completion.  The  appended 
table,  ^'  A,"  will  show  in  detail  the  condition  of  each  contract. 

The  past  year  has  seen  the  largest  amoimt  of  work  done  since 
the  beginning  of  Barge  canal  construction.     The  total  for  the 
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year  8  work  is  $4,057,054,  and  the  perc»entago  of  work  done  dur- 
ing the  year  is.  15.8.  The  total  amount  of  work  done  since  the 
commencement  of  liarpo  canal  construction  is  $16,315,276,  and 
the  ]iercenta^,  66.6. 

In  conclusion,  I  desire  to  commend  to  you  for  efficient  and 
faithful  service  the  entire  engineering  force  of  the  division,  and  to 
thank  you  and  Mr.  Kastl,  the  Special  Deputy,  for  the  considera- 
tion and  help  you  have  given  me  in  our  efforts  to  carry  on  the 
work  of  the  division. 

Respectfully  submitted, 

EDWIN  STYRING, 

Division  Engineer. 


TABLE  "A.'' 
Progress  on  Contracts,  Bargk  Canal,  Middle  Division. 

Erie  and  Oswego  Canals. 


CONTRACT  NO. 

Contract 

price, 
as  affected 

by  altera- 
tions. 

Total 

amount  of 

work  done  to 

October  1, 

1913. 

Work  done 

during  the 

year. 

Per  cent 

of  work 

done  to 

October  1, 

1913. 

Per  cent 

of  work 

done 

durinic 

the  year. 

4 

$726,708 

1.351 

156.941 

326.902 

44.408 

1.20<i.019 

174.514 

516.336 

3.562.631 

14.159 

127.937 

27.099 

30,918 

723.632 

2,500.119 

4.891 

4.629 

91.531 

1,047.786 

1.074.3^)6 

1.014.672 

1.448.985 

1.730.807 

472,802 

842,689 

971.769 

41.927 

400.227 

167.585 

945.840 

7.561 

2.234 

46.3S7 

93 . 596 

49.026 

15.420 

37.480 

$720,073 

1,333 

125. H20 

319.351 

41.797 

668.360 

15H.8(K) 

465.620 

2.833.570 

13.491 

78.8(M) 

21.630 

24.891 

t^i8.060 

1.836.8()0 

3.659 

1.812 

81.830 

390.120 

478.670 

200.480 

597.200 

1.157.990 

418.652 

842.689 

530.580 

34.090 

231.690 

KV4.576 

88.3.3.50 

7.526 

2.234 

45.315 

61.120 

50.068 

16.734 

33.980 

0 

0 

0 

$79,361 

0 

0 

70.2(K) 

389.620 

235.060 

3.241 

38.800 

21.630 

0 

26,810 

698.9:iO 

3,659 

1.132 

11.480 

159.400 

0 

200.480 

295.8«i0 

235.720 

0 

107,969 

296,690 

34.090 

82,060 

0 

0 

0 

2.234 

0 

61.120 

0 

0 

0 

Finished 

Finished 

Finished 

Finished 

Finished 

55.4 

91.0 

90.2 

79.5 

Finished 

60.8 

79  9 

Finished 

92.3 

73.5 

Finished 

39.2 

89.4 

37.2 

45.7 

19.7 

41   2 

66.9 

Finished 

Fini.shed 

54.6 

81.3 

57.9 

Finished 

Finished 

Finished 

Finished 

Finished 

65.3 

Finished 

Finished 

Finished 

0 

4-B 

0 

5 

0 

o-A 

Finished 

7 

0 

10 

0 

10-A    

40.0 

10-B 

14.8 

12        

6.6 

13              

Finished 

22      

30.3 

22-A 

79.9 

3.3    

Finished 

35 

3.7 

37            

30.2 

37.R      

Finished 

Road  A 

24.4 

Road  B 

12. G 

39        

15.2 

42        

0 

42-A    

19.7 

43    

20.4 

44 

13.6 

45      

0 

46 

Finished 

50 

30.5 

Highways  on  contract  50 

51 

81.3 
20.5 

53 

0 

55 

0 

.55-R 

0 

Shelter  on  contract  55 

Highways  on  contract  55 

57 

Finished 
0 
65.3 

78          

0 

Highway  on  contract  78 

9 

0 
0 
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CONTRACr  NO. 

Contract 

price, 
as  affected 

by  altera- 
tions. 

Total 

amount  of 

work  done  to 

October  1. 

1913. 

Work  done 

during  the 

year. 

Per  cent 

of  work 

done  to 

October  1. 

1913. 

80 

80 

90 

90-A    

$117,391 

13.151 

84.010 

64.020 

379.603 

179,061 

40.984 

2.5.993 

197,995 

39.370 

73.353 

SU0.886 

12.098 

82.759 

22.440 

400 

0 
23.730 

0 
20,610 
34 . 190 
62.150 

0 

0 

$1,778 

890 

400 

0 
20.430 

0 
20,610 
33,600 
58,590 

Finished 

Finished 

Finished 

35.2 

93 

100 

101 

102    

0.1 
0 
57.9 
0 

103 

104 

Ox  creek  hishw-ayH 

10.4 
86.8 
84.8 

Per  cent 

of  work 

done 

durinp; 

the  year. 


0 

0 
Finished 

1.2 

0 

0 
49 

0 
10 
85 
79 


1 


A. 

B. 

C. 

E 

H 

I. 


Cayufja  ami  Seneca  CanaL 


$376,233 

1.435.484 

1,189,246 

347,216 

216.510 

215,639 


$300,520 

$91,840 

906,480 

165.660 

241.980 

241.980 

23,950 

23.950 

206,560 

206.. 560 

135.820 

1.35,820 

79.9 
63.2 
20.4 
6.9 
95.4 
63.0 


24.  4 
11.5 
20.4 
6.9 
95.4 
63.0 


Totals $25,647,293  '$16,315,276  1  $4.057.6,54 


66.6 
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Resident  Engineers'  Reports  on  Earge  Canal  Construction. 

Erik  Canal,  Residency  No.  4-A. 
Kesident  En^neer  Earle  Talbot  reports : 

This  residency,  with  office  at  211  Paul  building,  Utica,  has 
supervision  over  two  Erie  canal  contracts,  one  of  which  is  in  the 
Eastern  Division  and  the  other  in  the  iliddle  Division.  The  ex- 
tent of  the  residency  is  from  Station  5130,  near  Sterling  creek, 
to  Station  5775,  which  is  just  east  of  the  Oriskany  road,  a  dis- 
tance of  12.96  miles. 

Contract  No.  21),  Eastern  Division,  ^laryland  Dredging  and 
Contracting  Company,  contractors,  extends  from  Station  5130  to 
the  Herkimer-Oneida  countv  line,  a  distance  of  four  miles. 

Contract  Xo.  42-A,  Middle  Division,  Grant  Smith  and  Com- 
pany and  Locher,  contractors,  extends  from  the  Herkimer-Oneida 
countv  line  to  Station  5775,  near  Oriskanv  road,  a  distance  of 
8.96  miles. 

Contract  Xo,  42-A. 

This  contract  extends  from  the  Herkimer-Oneida  countv  line 
to  Station  5775,  near  Oriskany  road,  a  distance  of  8.96  miles. 

Charles  II.  Chase  is  xVssistant  Engineer  in  charge  of  the  en- 
gineering on  this  contract,  with  office  attached  to  the  residency 
office  in  Utica. 

This  contract  was  fonnerlv  contract  Xo.  42,  under  construction 
by  Shanley-Morrissey,  Incorporated.  Work  begun  in  July,  1909, 
was  suspended  in  March,  1912.  The  contract  was  cancelled  by 
resolution  of  the  Canal  Board  on  July  18,  1912.  A  small  en- 
gineering force  worked  from  March,  1912,*  to  December,  1912, 
on  plans  and  estimates  for  a  new  contract,  and  on  the  final  esti- 
mate of  contract  Xo.  42. 

Contract  Xo.  42-A  was  awarded  to  Grant  Smith  and  Company 
and  Locher,  and  executed  February  24,  1913.  The  contract  pro- 
vides for  the  completion  of  contract  Xo.  42,  as  laid  out  in  the 
original  plans,  with  the  addition  of  the  following  items  not  in- 
cluded in  contract  Xo.  42. 
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The  driviii"^  of  six-iiu-h,  triplc^lap,  Wakelield  type,  wiKxleu 
sheet-piling  to  reinforee  the  eaiial  banks  in  several  places,  where 
the  available  excavated  material  is  of  an  inferior  quality  or  where 
organic  matter  in  layers  underlies  the  canal  embankment. 

The  excavation  of  a  wide  water,  or  turning  basin,  in  the  north 
side  of  the  canal  opposite  the  entrance  to  the  I  tica  harbor  loc^-k, 
(lone  under  this  contract  to  supply  deficiencies  in  embankment 
material  in  the  vicinity,  where  the  prism  cut  is  shallow. 

The  placing  of  a  c(»ncrete  tloor  in  the  tail  bay  of  hx'k  Xo.  20, 
between  the  guide  walls,  about  \M)  feet  eastward  from  the  lock, 
to  carry  the  outflow  across  a  sand  bottom  to  a  cemented  gravel 
stratum,  which  croj)s  out  in  the  lower  approach  to  the  lock. 

The  contractors  began  operations  inmuHliately  and  the  lirst 
work  was  the  (stablishment  of  a  three-unit  pumping  station  at 
the  east  end  of  the  lower  approach  to  lock  Xo.  20,  which,  with  a 
ditch  running  west  into  the  lock-pit,  is  handling  the  water  in  a 
vcrv  satisfactorv  manner. 

The  canal  bank  sh(vt-j)iling  was  taken  under  sulx*ontract  by 
Scott  Brothers,  and  work  was  begun  after  high  water  on  March 
28,  1018.  Kapid  progress  has  Ikh^u  made  in  this,  all  the  piling 
west  of  Genes(»e  street  being  driven,  alnnit  41  per  cent  of  the  total 
amount. 

The  sul>stnu*ture  and  approaclu^  of  the  (icnesc^e  street  bridge 
were  taken  under  subcontract  by  1).  .1.  Heatson.  Three  of  the 
approach  walls  are  concreted,  the  south  pier  has  been  sheeted  and 
excavated,  and  fcmndation  piles  driven  preparatory  to  concreting, 
riant  is  installed  for  work  on  the  north  pier.  The  su])structure 
should  be  readv  for  the  steel  this  vear. 

Xo  work  is  being  undertaken  at  the  dive  culverts,  which  will 
bo  completed  in  1914. 

A  steam  drag-line  excavator  has  dug  the  north  dit<*h  and  piled 
up  the  north  embankment  around  the  turning  basin.  Stations 
5459  to  5472,  and  has  thrown  up  levees  to  retain  embankment 
material,  which  later  will  be  pumped  by  dredge  over  the  sheet- 
piling  from  Station  546G  to  Station  5492,  north  side.  This  ma- 
chine has  also  rehandled  a  large  amount  of  material  in  the  south 
spoil  l)ank  west  of  Schuyler  street  and  has  finished  up  this  bank. 
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An  electric  dra^j-line  excavator  lias  finished  the  Mohawk  river 
straightening  channel  south  of  Station  :):>s:).  The  river  is  flowing 
Ml  the  new  channel  and  the  machine  is  excavating  the  prism  be- 
tween Stations"  r)r)7()  and  r).")!)],  where  the  river  fonnerlv  cut  into 
the  canal  line.     This  work  will  short h*  he  completed. 

The  concrete  .-tream  entrance  on  the  north  side  just  east  of 
Jock  No.  20.  at  Station  r»(l*]J)  ?  90,  has  ]>ccn  completed  except  for 
stone  protection. 

At  lock  Xo.  '20  the  Ilorton  Construction  Companv  has  a  sul)- 
c(n tract  for  foundation  piles  and  sluH*t-piling,  and  has  driven 
al)(  lit  DO  j>tr  cent  of  the  piles,  including  the  lower  approach  walls, 
IK  rth  upper  approach  wall  and  east  end  of  south  upper  approach 
wall  footiniis.  F(,r  concretiiiir,  the  cciitractc.r  has  installed- a  one- 
vanl  Ilains  mixer,  with  heir  c(nve\or  svsteni  leading  from  sand 
and  stone  bins,  which  is  operating  in  a  verv  satisfactory  manner, 
('(iicrete  placed  to  date  includes  the  entire  south  lower  approach 
wall  and  about  oiu^third  of  the  Ic/ck  footings,  together  with  the 
hiwer  lmifcr-l)t»am  sei'tion  and  one  lock  se<-ti(>n  nearlv  (hme.    Work 

I 

is  progressing  favorably  and  it  is  expected  that  all  frK>tings,  to- 
gether with  the  breast  wall  section  and  a  number  of  lock  sections 
complete,  will  l)e  placed  before  the  end  of  the  year.  Excava- 
tion along  the  lower  approach  was  made  with  a  drag-line  excava- 
tor, which  also  rehan(llc»<l  the  l(K'k-pit  excavation  passed  to  it  by 
a  steel  lKK)in  travelling  derrick  operating  west. 

This  drag-line  machine  has  continued  west  on  the  south  bank, 
forming  a  bank  l)etween  the  west  end  of  the  upper  approach  wall 
and  Cary  road,  and  is  now  continuing  forming  the  south  bank 
west  of  Cary  road  toward  Crane  creek,  where  it  will  complete  the 
necessary  excavation  for  the  spillway. 

It  is  expected  that  Crane  creek  spillway  will  be  constructed  this 
year.    West  of  Crane  creek  it  is  the  intention  of  the  contractor  to 

form  the  south  embankment  where  material  can  be  obtained  by 

« 

the  drag-line  and  to  throw  up  levees  with  material  now  in  place 
to  form  a  basin  into  which  enough  suitable  material  will  be  sub- 
sequently ])umped  by  the  dredge  and  rehandled  by  drag-line  into 
the  finished  embankment. 
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The  attao}ie(l  table  shows  the  amounts  of  work  done  under  con- 
tract items  since  the  letting  of  this  contract,  during  the  fiscal  year 
and  the  percentages  of  work  completed  to  date: 


ITEMS  OF  WORK. 


Preliqiiiary 
eiiimste. 


Cl«rmg 

Orubbia^ 

ElMTAtlOD 

Shettiiw  and  bradoc 


Fuddfa. 


. .    .wrei 
.  eu.  ir>^- ' 

eu.  yds.  I 
ft.  B.  M. 

eu.  y  la. 

cu.  ydi. 

cu.  yit. 
ft.  B.  M. 
ft.  B.  M.. 
ft.  B.  M. 
ft.  B.  M. 


Sftwed  lumber 

Sftwed  lumber  (needlei)    

Cr«caol«d  lumber 

White  oftk 

Foundation  pike lit.  ft 

Mooring  pilei lio.  ft. 

Wooden  theet-pUinc ft.  B.  M.' 

Seeond-clMs  concrete cu.  y di. 

Reinforced  concrete cu.  yds. 

Finiihing  concrete  lurfacee tq.  ft. 

Maaoory  bridge  coping eu.  yds. 

WMb  wall ou.  yii. 

Seoond-clam  stone  paving . .  sq.  y  is. 

fieoond-clasi  ripr^ eu.  yds. 

Structural  steel IIm. 

Metal  reinforcemant Ihe. 

Wrought  iron ll«. 

Steel  castings Ilia. 

Iron  eaatinei,  machined IIjs. > 

Portland  cement  sidewalks sq.  ft. , 

Curbing lin.  ft . ' 

Cobblestone  gutten sq.  y^. 

N^acadam  pavement sq.  yds. 

yds.' 
ft.l 
ft. I 
ft 


IQ 

in 
lin 


Wood  block  pavement s 

Wooden  fence 

Wrought  iron  pipe  railing 

Lattice  railioK 

Metal  in  lock-gates Uh. 

Metal  in  buffer-beams llw. 

Metal  in  lock-vsives Ibe. 

Maintaiaiog  highway  traffic I'lmp  sum 

Coffer-dams,  pumping,  etc lump  sum 

Cleaning  up  site,  etc lump  sum 

Addiiional  Itemt  rut  induded  in  Contract  No.  ^i. 

Wooden sheet-pilinz ft.  B.  M. 

Second-class  concrete cu.  yds. 

Grubbing cu.  yds. 

Excavation cu.  yds. 

Embankment cu.  yds. 

Standard  field  office 


2.322.000 

1.105 

&30 

47,416 

14.  MO 

I 


4 

34.000 

Olft.OOO 

216. OfK) 

323,000 

3.630 

.190 

1.300 

11.000 

50.000 

T.HO') 

134.0*)0 

40.) 

IRO.OOO 

31.600 

2.020 

1.000 

0 

60 

2.690 

1.6.50 

707.100 

232,000 

2,260 

11.30') 

8.500 

714 

930 

3'iO 

1.870 

1.375 

4.  ISO 

760 

444 

220.000 

85.000 

34.000 

1 

1 

1 


Work  done 

during 

year. 


0 
1.749 

I6'),H70 
6S.80f) 
9.  OHO 
0 
0 
0 
0 
0 
0 
87.8S2 
0 
Sl.HlO 
5.674 
0 
0 
0 
0 
0 
0 
0 
2.300 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

30' f 
0 
0 


945,180 

0 

450 

24.206 

8.405 

98Vc 


Pereont 
Total         of  work 
work  done  '      done 
to  date.    I    during 


0 

1.745 

16').«70 

64,80) 
9.0  m 
0 
0 
0 
0 
0 
0 

87.8S2 
0 

51.800 
5,674 
0 
0 
0 
0 
0 
0 
0 
2.300 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

30'", 
0 
0 


945.180 

0 

450 

24.206 

8,405 

98< 


■L 


0 

6  1 
18  57 
31  9 


2 
0 
0 
0 
0 
0 
0 
65 
0 
2^ 
18 
0 
0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
30 
0 
0 


8 


40 
0 
71 
51 
56  6 
98 


4 

1 


Per  oa&t 

of  work 

done  to 

date. 


0 

5  I 
18  57 


40 
0 
71 
51 
56 
98 


31  9 

2  8 

0 

0 

0 

0 

0 

0 
65  6 

0 

28  8 
18 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
30 

0 

0 


Percentage  of  total  work  done  to  date  =  19.7  per  cent. 


EitiE  Canal,  Kksidexcy  Xo.  5. 

Assistant  Engineer  in  Charge  Daniel  B.  Donovan  reports: 

Contract  Xo,  43. 

This  contract  extends  from  Oriskany  road  on  the  east  to  about 
1,500  feet  west  of  Mud  crock,  a  distance  of  10.32  miles.     The 


Middle  Division  :     JiAROE  Canal.  109 

contract  was  awarded  to  the  M.  A.  Talbott  Company  on  October 
15,  1909,  for  $1,320,500,  and  has  since  been  increased  by  altera- 
tions to  $1,448,985.05. 

This  contract  has  been  modified  by  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  Board  September  8,  1910, 
provides  substructure  for  Mill  street  bridge  not  in  original  con- 
tract, and  pile  foundations  for  drive  culverts  on  account  of  soft 
material. 

Alteration  Xo.  2,  approved  by  Canal  Board  November  16, 
1910,  provides  superstructure  for  Mill  street  bridge. 

Alteration  No.  3,  approved  by  Canal  Board  November  22, 
1910,  increases  size  of  junction  lock  to  present  Erie  canal  size. 

Alteration  No.   4,   approved  by  Canal  Board   December   29, 

1910,  changes  spoil  banks  on  account  of  railroad  changes. 
Alteration  No.   6,  approved  by  Canal  Board  June  8,   1911, 

changes  ditch  on  south  side,  Sta.  6130  to  Sta.  6136,  on  account 
of  change  in  spoil  banks. 

Alteration  No.   7,   approved  by  Canal  Board  December  14, 

1911,  changes  ditch  on  south  side,  Sta.  6130  to  Sta.  6136,  to  take 
care  of  Mohawk  river. 

Alteration  No.  8,  approved  by  Canal  Board  July  23,  1912, 
provides  turning  basin  at  Rome  on  account  of  contractor  requir- 
ing material  for  railroad  fill  (no  increase  in  cost) ;  changes  grade 
Mill  street  bridge  to  harmonize  with  street  grade. 

Alteration  No.  9,  approved  by  Canal  Board  October  22,  1012, 
changes  abutments  of  retention  dam  to  provide  for  bridge  in 
future;  changes  embankment  specifications  to  new  standard. 

Alteration  No.   10,  approved  by  Canal  Board  December   11, 

1912,  provides  needle-dam  at  Nine^Mile  creek  sluice-gate  and 
additional  rack  for  operation  of  gate  to  facilitate  repairs  and 
operation. 

Alteration  No.  11,  approved  by  Canal  Board  March  19,  1913, 
flattens  side  slopes  and  eliminates  wash  wall,  Sta.  5851  to  Sta. 
6050,  on  account  of  soft  material. 

Alteration  No.  12.  approved  by  Canal  Board  April  22,  1013, 
modifies  plans  for  guard-gates  and  foimdations  of  junction  lock 
on  account  of  soft  material. 


200  Kkj»<)kt  of  Statk  K.nginkkk. 


The  coiistriiction  of  this  swtion  of  the  canal  has  also  neivssi- 
tated  th(»  rdcK'atioii  (,f  the  main  line  of  the  New  York  Central 
railn.ad  aUnit  a  mile  southerly  of  its  pre-(  nf  location  ami  en  ssing* 
ovirluad  the  Home-Little  Kails  division  4:f  the  New  York  State 
railways,  the  X(w  York,  Ontario  A:  \\\»stern  railroad,  several 
streets  and  the  Mohawk  river  on  concrete  arclus  and  st(H'l  l)ri/l|Lies, 
the  <*hani>:e  hiiuv:  ahont  'P  ^  miles  in  length  and  re<juirinf]j 
lj;oo,(M)0  cuhic  yards  of  emhankm(nt,  all  of  wliich  has  lK»en  cniu- 
j)l(t(<l.  The  structures  for  this  relocation  have  also  IxK'n  com- 
pleted. Four  tracks  have  Ixen  laid  amd  it  is  ('xpe<'ted  l>y  the 
railroad  company  to  operate  over  the  new  line  ah  )ut  Dtvemher  1st. 
TIk  New  York,  Ontario  A:  Western  railroad  has  hetii  relocated, 
new  huildings  constructed  and  a  bridire  across  the  Har^e  canal  for 
this  railroad  complete*d.  The  electric  railway  line  of  the  Xew 
York  State  railways  has  Ik  en  relu*atcd  and  a  bridge  across  the 
Har^e  canal  for  this  railway  has  !)eim  constructed.  Work  is  now 
ahout  two-thirds  complete»d  on  the  rehx^ation  of  over  a  mile  of  the 
lieme,  Watcrtown  ^ic  Oprdenshurg  division  of  the  Xew  York  Cen- 
tral railroad,  and  a  concrete  arch  over  the  Muck  road  has  heeii 
completed  and  the  hrid^re  over  the  l^arge  canal  c(miplete»d,  except 
tlie  superstructure. 

The  construction  of  the  Barge  canal  has  progressed  rapidly  on 
this  contract,  the  double  cableway  drag-line  having  excavated 
from  near  Nine-Mile  creek  U>  a  y)oint  near  Six-Mile  creek.  This 
nnichine  has  continued  to  excavate*  the  prism,  pla(*e  and  slope  the 
embankment  and  spoil  banks  to  cempletic.n,  as  it  progi-esses. 

The  20-inch  hydraulic  dredge  ^^famri.r  has  worked  between  the 
east  and  west  crossings  of  the  present  Xew  York  Central  railroad. 
This  p(;rtion  of  the  contract,  except  for  sloping  of  the  prism,  has 
been  })ractically  completed.  In  the  early  part  of  this  year  a 
15-inch  hydraulic  dredge,  the  Ihuuson,  was  constructed  and  has 
excavated  from  the  west  cn^ssing  of  the  Xew  York  Central  rail- 
load  to  the  w^cst  end  of  the  contract,  the  sides  of  the  prism  having 
been  sloped  (m  this  section  by  a  Lidgerwood  drag-line  excavator. 
In  general,  the  excavation  of  this  section  of  the  canal  is  completed 
with  the  exception  of  1,500  feet  at  the  east  end,  near  Oriskany 
road,  1,000  feet  at  Xine-Mile  creek,  15,000  fe*et  fr(;m  Six-Mile 
creek  to  the  east  crossing  of  the  Xew  York  ('entral  railroad,  and 
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a  small  aniouiit  in  the  vicinity  of  the  junction  hx-k  at  Rome.  It 
is  expected  that  all  excavation  will  be  completed  during  the  com- 
ing year. 

At  the  Oriskany  n  ad  bridges  no  work  was  done,  there  remaining 
two  concrete  approach  slabs  and  the  approach  embankments  to  l>o 
completed.  The  tumble  gate*  at  Xine-ilile  creek  sluiceway  has 
])een  constructed  and  the  sheet-piling  for  Xine-Mile  creek  entrance 
driven.  There  remains  only  paving  for  entrance  and  spillway  to 
l>e  done.  The  east  guard-gate  has  been  completed,  with  the  cx- 
cepticm  of  the  steel  gates,  and  the  excavaticm  for  the  spillway  at 
this  point  is  nearly  completed.  No  work  has  l)een  done  at  Six- 
Mile  stream  entrance  or  at  other  ditch  entran(*es.  The  jun(*tion 
lock  at  Home  has  l)een  completed,  except  for  the  gates,  the  reten- 
tion dam  has  been  nearly  completed,  and  the  concrete  at  the  west 
guard-gate  is  alK)ut  one-half  finished.  No  work  has  been  done 
on  the  three  dive  culverts  on  this  contract. 

The  following  table  shows  the  percentage  of  work  done  <m  each 
item  of  the  contract,  percentage  done  during  the  year  and  the 
whole  amount  of  work  done  to  date: 


ITEMS  OF  WORK. 


Clewing 

Euavation 

Sheeting  and  bra'sinjt  (new) .  . 
Sheeting  and  bra'^ing  (reused) 
Fornung  embankment 


Lining 

Foundation  pil< 


vrm 

.    . .     ru.  y«i«. 

ft.B.  M. 

ft.  B.  M. 

.    . .  eu.  yds. 

cii.  yli.  I 

Hti.ft. 

Wood  ahettjnling ft.  B.  M.. 

Seeond-clMi  eooerete eu.  yds. 

Reinforced  oonerete cu.  yds 

Fixsi-claai  masonry  coping cu.  y<iB. 

Structural  steel Ibs.j 

Metal  reinforoement lbs. ! 

Wrought  iron lbs. 

Wooden  fenee lin.  ft.  I 

Metal  in  sluioe-gate lbs. 

Maintaining  hiihway  traffic lump  sum! 

Coffer-dams,  etc lamp  sum! 

Paved  gutters sq.  yc's. 

Stone  curbs Ua.  f  t. 

Creoeoted  lumber ft.  B.  M. 

Wood-block  paving sq.  yds. 

Lattice  railinc lin.  ft. 

Steel  sbeet-pifing sq.  yds. 

Driving  steel  sheet-piliig sq.  yds. 


Preliminary 

estimate, 

M  affected 

by  RU»*ra- 

tions. 


140 

5. 547. 355 

410.600 


242.200 

4.6S0 

73.224 

418,800 

23.493 

1.239 

6 

639,400 

98.400 

2.700 

2.980 

46,500 

18.000 

$13,700 

150 

(HO 

22. GOO 

488 

192 

14.000 

29.000 


I*er  cent 

Per  cent 

WorV  Hone 
during 

Work  done 
to  date. 

of  work 

done 

dMrinti 

of  work 
done 

year. 

to 

year. 

dute. 

58  04 

65  82 

24  1 

47 

1.142.880 

2.401.364 

20  6 

43  3 

61.024 

87.184 

15  2 

20  8 

5.317 

5.317 

0 

0 

46.0)2 

107.210 

19 

44  2 

305 

305 

6  5 

65 

36.101 

40., 531 

4'  3 

67  7 

141.600 

254,712 

33  8 

58  8 

7.905 

11.732 

3S  6 

50 

0 

27 

0 

2  2 

2  9 

2  9 

4  8 

4.8 

0 

559.300 

0 

95 

0 

3.497 

0 

3  6 

0 

1.318 

0 

48.8 

434 

434 

14  6 

14  6 

20.000 

20,000 

43  1 

43  1 

0 

16,080 

0 

76 

12,010 

$3,960 

14  9 

2  9 

142 

142 

94  8 

94  8 

153 

645 

22  5 

95 

0 

21.040 

0 

93  2 

0 

467 

0 

95  7 

0 

187 

0 

97  5 

14.000 

14.000 

lOO 

100 

15.010 

15.010 

51  8 

51  8 

Total  of  all  work  done  during  year  =  21.0  per  cent  of  estimated  cost. 
ToUl  of  all  work  done  to  date  =  42.2  per  cent  of  estimated  cost. 
Contract  prioe,  including  alteratiors  =  11,448,935.05. 
Cost  of  work  to  date  =  $597,201.09. 
Cost  of  work  during  year  =  $295,860.57. 
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Caniract  ^Vo.  44. 

This  contract  extends  from  contract  No.  43,  1,500  feet  west  of 
Mud  creek,  to  the  east  end  of  contract  No.  4,  a  distance  of  7.8 
miles,  and  was  awarded  on  January  28,  1910,  to  Scott  Bros,  for 
$1,748,679,  and  has  been  decreased  by  alterations  to  $1,730,- 
807.35. 

This  contract  has  been  modified  by  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  Board  April  27,  1910, 
changes  spoil  banks  to  facilitate  work. 

^\lteration  No.  2,  approved  by  Canal  Board  December  29,  1910, 
changes  spoil  banks  to  facilitate  work. 

Alteration  Xo.  3,  approved  by  Canal  Board  June  28,  1911, 
changes  plans  of  foundation  of  lo<'k  Xo.  21  on  account  of  hard 
material. 

Alteration  Xo.  4,  approved  by  Canal  Board  Xovember  1,  1911, 
provides  additional  sheeting  and  bracing  at  lock  Xo.  21  and  at 
approaches  to  locks  Xos.  21  and  22  on  account  of  soft  material; 
changes  method  of  construction  at  lot»k  Xo.  22  to  facilitate  work. 

Alteration  Xo.  5,  approved  by  ("anal  Board  May  22,  1912, 
changes  plans  for  foundations,  etc.,  of  junction  lock  at  Xew 
London  (piles  unnecessary  on  account  of  hard  material). 

Alteration  Xo.  6,  approved  by  Canal  Board  August  27,  1912, 
provides  concrete  in  l)ottom  of  prism  below  locks  Xos.  21  and  22 
in  place  of  riprap  to  prevent  scour;  reduces  grade  of  ditch  on 
north  side,  Sta.  6580  to  Sta.  6614  to  minimize  erosion. 

Alteration  Xo.  7,  approved  by  CanalBoard  September  25,  1912, 
changes  wash  wall  from  Sta.  6580  to  lcx,»k  Xo.  21  and  from  lock 
Xo.  21  to  lock  Xo.-  22,  omitted  where  slopes  are  flattened  as  un- 
necessary and  carried  to  grade  at  other  points  to  insure  stability. 

Alteration  Xo.  8,  approved  by  Canal  Board  August  19,  1913, 
substitutes  concrete  for  wash  wall  opposite  approach  walls  to  locks 
Xos.  21  and  22  and  on  south  side  of  canal,  Sta.  6580  to  Sta.  6600, 
to  obtain  better  construction ;  eliminates  wash  wall,  Sta.  6320  to 
Sta.  6572,  as  unnecessary' ;  improves  approach  of  Stony  brook 
bridge;  provides  diversion  channel  for  Wood  creek,  to  pre\'ent 


It 
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flooding;  provides  diversion  channel  at  junction  lock,  to  facilitate 
construction;  changes  ditches,  etc.,  to  improve  drainage. 

On  this  contract  the  Erie  canal  at  New  London  divides  the 
excavation  into  two  parts.  East  of  tlie  Erie  canal  crossing  the 
contractors  have  had  for  the  first  part  of  the  year  a  steam-shovel 
and  also  a  tower  scraper  at  work.  There  remain  in  this  section 
about  200,000  cubic  yards,  which  it  is  expected  will  bo  excavated 
during  the  coming  year  by  the  hydraulic  dredge  Hanson,  which 
has  been  operating  on  the  west  end  of  contract  I^o.  43.  West  of 
the  Erie  canal  crossing  a  steam-shovel  has  been  operating  in  the 
vicinity  of  Xew  London,  excavating  in  tlie  prism  and  placing  the 
material  in  embankment  and  approaches  to  the  Xew  London  road 
bridge.  There  remain  about  140,000  cubic  yards  to  be  excavated 
in  this  vicinity. 

A  derrick  has  been  excavating  for  the  lower  approach  walls  to 
lock  Xo.  21,  but  the  excavation  in  front  of  this  wall  has  not  been 
completed.  Two  derricks  have  been  excavating  at  lock  Xo.  22 
and  a  tower  scraper  has  partially  excavated  for  the  lower  approach 
wall  and  prism  in  front  of  the  lock,  there  remaining  about  100,000 
cubic  yards  to  be  excavated.  All  prism  excavation  is  practically 
completed  on  this  contract,  except  as  referred  to  above. 

The  approaches  to  the  Stony  brook  road  bridge  have  been  com- 
pleted and  Stony  brook  stream  entrance  and  spillway  has  been 
nearly  completed.  Xo  work  has  been  done  at  the  junction  lock  at 
the  crossing  of  the  Erie  canal  during  the  past  year,  although,  1,800 
cubic  yards  of  concrete  had  been  placed  previously  in  tlie  south 
lock  wall.  The  approaches  to  the  Xew  London  road  bridge  have 
been  completed  and  traffic  turned  over  the  bridge.  The  spillway 
and  dive  culvert  near  Sta.  6550  were  completed  previous  to  this 
year.  Lock  Xo.  21  has  been  completed,  including  approach  walls 
and  gates.  This  lock  has  a  life  of  25  feet.  Lock  Xo.  22  and  up- 
per approach  wall  have  been  completed,  there  remaining  to  be 
done  lower  approach  wall  and  gates.  All  structures  on  this  con- 
tract have  been  practically  completed  excepting  ditch  entrances, 
junction  lock  and  lower  approach  wall  and  gates  at  lock  Xo.  22. 
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The  f<^llo\vinp:  tulilo  shows  thv  niiicinits  and  percentages  of  work 
done  during  the  vear  and  to  date: 


ITEMS  OF  WORK, 


('lMiin«! 

Elieavation   . 

Sheeting  and  braeinK  (im>w  i 

Sheelins  and  braring  (rcuscKl) 

Round  timber  (new) 

Round  timber  (reused         . 
Fint^uality  iteel  pilin« 
Seoond-quauty  steel  piling 
Forming  embankment 

lining  ... 

Puddle 

Sawed  lumber 

Sawed  lumber  in  needles  .       . 

White  oak 

Foundation  piles 

Mooring  pil«B 

Wooden  sheH-piling 

Sooood-elias  concrete    

Reinforced  concrete 

Fint-claai  masonry  coping 

Seoond-claas  stone  pavmg 

Third^lasB  stone  paving 

Stnietural  steel 

Metal  reinforcement 

Steel  castings 

Iron  castings,  plun 

Iron  eastings,  machined 

Wooden  pavement 

Wooden  fence 

Metal  in  lock-gates 

Metal  in  buffer-beams  

Metal  in  lock-valves 

Maintaining  highway  traffic 

Coffer-dams,  etc 

Excavation  and  embankment  in  lieu 
and  bracing 


ru,  yi*». 


ft. 
ft. 


ni. 


B  M. 
B.  M. 
lin.  ft. 
lin.  ft. 
an.  ft. 

S<|.  ft. 

y<^s. 
cu.  yla. 
cu.  yJa. 
ft.  B.  M. 
B. 
B. 
lia. 
lin. 
ft.  B. 
.  cu. 


ft. 
fi. 


cu. 
cu. 
sq. 
sq 


M. 
M. 

ft. 
ft. 
M. 

yds. 

yis. 

yds. 

yls. 

y.'s. 

lU. 

\\m. 

.    ..   n». 

Ibe. 

. .  sq.  y.*8. 
..  lin.  ft., 
U«.' 

Ihe.l 

.  .  ,lhe.| 
lump  8um< 
lamp  sam 

of  sheeting' 
lump  sum  I 


Preliminary 

ratitnate. 

as  affiTtcd 

by  altfra- 

titiiis. 


1(K) 

740.000 

9.470 

M.OOO 
1.32.000 
1S2.0'K> 

9.54) 

soo 

7.400 

37.0)0 

22.SIY) 

67.ti.Vl 

770 

.1M.50J 

l03..ViO 

550 

5 

3.H80 

1.190 

3i9.o:);» 

113.011 

44.  o;)) 

l.4in 

67.0(M 

70) 

3.4(>() 

705.0.)!) 

260.01)0 

147.000 

11.50') 

$2 1,0  JO 

131,385  40 


Wiirk  done 

dnriix 
yejtr. 


0 

31K.li4 

1.55K 

Ol.H.W 
0 

0 

r2.S76 

42.2.M 

2.H4fl 

0 

0 

16.252 

9. 479 

1,1)35 

0 

13.392 

20.213 

3  25 
661 

5.447 

K.n72 

4.91H 

113 

9.7S9 

0 

1.4S9 

186.766 

49.255 

31.444 

t3()() 

$1,60'J 


Work  done 
to  date. 


Pet  cent 
of  Kork 

done 
during 

year. 


2.311. 
324. 
177. 

5. 

2 

55! 

50. 

119. 

3. 

5. 
16. 

9. 
37. 

946. 
64. 


1. 

200. 
97. 
12. 

54. 

1. 

2.58. 

81. 

54. 

$1, 
S16. 


97 
.M7 
.56*) 
36S 
85S 
6^6 
0>6 
tOI 
210 
0J3 

01 
016 
252 
479 
.V2I 
135 
Oi3 
010 
510 
4 
413 
234 
897 
115 
205 
791 
637 
662 
4S9 
536 
1.V5 
6S6 
275 
5  JO 


39 


76 
0 


9 


0 
9  84 

0  21 
0 

0 

0 

0 

9 
23 
29  8 

0 

0 
44 

42  I 
2  4 
0 

1  1 
19 

1 
65 
17 
IQ  6 

1 

7 
II 

8 
14  6 

0 

43  1 
26  5 
18  9 
21  4 
20 

7  6 


5 
3 


6 
2 


13.138  54         121.969  78      10 


Percent 
of  work 

done 
to 

date. 


97  39 


4 

H 


71 
43 

0 
02 

0 
100  01 
38  2 


6 
8 
6 
6 


5 

2 
8 


65 

31 

7 

67 
44 

42  1 
.*»  4 
17 
81 
61 
92  8 
99.9 

36  4 
19  6 
36.6 
86 
27 
56 
81 
77 

43  1 
36 
31 

37  2 
85  1 
79 

70 


8 
5 
5 


7 


Total  of  all  work  done  during  year  -  14.6  per  ce.it  of  estimated  cost. 

Tot&l  of  adl  work  done  to  date  -  67.0  per  cent  of  ttitimated  cost. 

Contract  price,  including  alterations  =  11,730.867.35. 

Ccet  of  work  to  date  =  $1 ,  157 .995.00. 

Cost  of  work  done  during  year  -  $572,872.35. 


(U)uiv(iri  So,  4. 

This  eonlraet  extended  from  the  west  end  of  contract  Xo.  44  to 
deep  water  in  Oneida  lake  and  was  practically  coni})leted  some- 
thing over  three  years  ago. 


Confrarf  Xo,  4-1  >. 

This  contract  was  for  the  construction  of  a  culvert  under  the 
highway  bridge  at  Burdick's  road,  near  the  east  end  of  contract 
No.  4,  and  was  completed  two  years  ago. 


it 

la 

a 
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EiuE  Caxal,   Kesidkncy  >^'<).   r». 
liesideiit  Plii^inecr  I).  (\  Wedgeworth  rep<»rts: 

Contract  Xo.  12. 

This  coiirnu't  was  let  to  the  Stewart,  Kerhaugh,  Shaiilcy  Com- 
paiiv  of  New  V(;rk  city  on  Septeinl)er  23,  1J)07.  An  assignment 
to  James  Stewart  A:  Company  was  approved  hy  the  Superintendent 
of  Public  Works  on  August  25,  It)  10. 

The  total  length  of  this  contract,  43.7  miles,  extends  fn >m  deep 
water  in  Oneida  lake  to  Mosquito  I\nnt  bridge  over  the  Sene<!a 
river.  Of  this  distance  '22.i)  miles  is  in  Residcncv  Xo.  (>,  and  the 
remainder  in  Uesidencv  Xo.  7. 

The  year  11)12,  ended  October  1,  dosed  with  a  ladder  dredge 
working  in  Hrewerttm  cut,  a  dipper  dredge  working  just  l)elow 
J^aldwinsville  and  another  at  I^ig  Hend  cut.  I>(K*k  Xo.  23,  proper, 
Avas  finished  and  work  was  l>egun  on  the  approach  wall  and  founda- 
tion for  power  house,  and  the  assembling  of  gates  was  in  pn)gre8S. 

The  working  season  closed  with  Hrewerton  cut  well  excavated  to 
water  level,  but  banks  not  sloped.  Excavation  at  Oak  Orchard 
dam  was  well  begun.  The  drill  boat,  which  had  bt^n  working 
below  Oak  Orchard  bridge,  closed  down  in  January.  At  lock  Xo. 
23  the  gates  were  completed  and  p(/wer  house  foundation  and 
lower  aj)prt  ach  wall  built  inside  of  coffer-dam.  This  Icck  was  put 
under  hand  operation. 

Work  for  this  season  began  in  May,  with  a  dipjxjr  dredge  work- 
ing at  Oak  Orchard,  cutting  out  the  dam  at  this  point  in  June.  A 
drill  l)oat  l)egan  work  below  Oak  Orchard  bridge  in  ?klay.  In 
June  another  dredge  joine<I  the  force  at  Oak  Orchard.  In  Sep- 
tember a  dredge  began  work  at  the  entrance  to  Oneida  lake,  on  an 
unfinished  section.  As  a  whole  this  secti(m  of  the  canal  is  nearly 
completed  in  regard  to  excavation.  A  short  section  at  Hrrwertou 
has  vet  to  be  excavated  and  the  whole  section  has  yet  to  be  cleaned 
up  and  swept. 

Back-filling  and  embankment  have  been  made  at  Icck  Xo.  23. 

As  the  year  closes,  work  is  in  progress  at  Caughdenoy  for  the 
constructitn  of  a  guard-gate,  under  an  alteration;  excavation  is 
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being  made  for  abutments  at  Caughdenoy  road  bridge,  and  cribs 
are  being  built  for  docks  at  Brewerton 

For  the  table  showing  the  amount  of  work  done  to  date,  also  a 
statement  of  alterati(ms,  see  the  combined  report  of  contract  Xo. 
12,  attached  to  the  report  of  Kesidency  Xo. 


Conimd  So,  101. 

Contract  Xo.  101  is  for  the  construction  of  a  highway  bridge 
over  the  Eric  canal  at  Three  Kivers,  Sta.  821);5  +  43.  This  con- 
tract was  let  to  Harrally  d:  In^ersoll,  August  8-,  1912. 

This  contract  has  been  modified  bv  an  alteration  as  follows: 

a 

Alteration  Xo.  1,  approved  by  Canal  Board  July  8,  1913,  pro- 
vides approach  from  the  west  at  south  end  of  bridge  to  allow  ac- 
cess from  old  highway. 

The  close  of  that  year  saw  this  work  well  begun.  Before  the 
close  of  the  season  the  abutments  were  completed  and  approaches 
well  along.  The  approaches  are  completed,  but  the  steel  has  been 
delayed.     It  is  expected  that  it  will  be  delivered  soon. 

The  following  table  shows  the  amount  of  work  done: 


ITEMS  OF  WORK. 


Coffer-dama,  pumping,  bailing  and  draining, 

lump  sum 

Excavation cu.  yds. 

Fonning  embankment  for  bridge  approach, 

cu.  yds. 

Lining cu.  yds. 

Treated  yellow  pine  sawed  lumber. .  .ft.  B.  M. 

Foundation  piles lin.  ft. 

Beeond-class  concrete cu.  yds. 

Thord-class  concrete cu.  yds. 

Third-class  stone  paving sq.  yds. 

Structural  steel U». 

Metal  reinforcement ll». 

Wooden  fence lin.  ft. 


Gross  estimate. 


Proliminary 

Percent 

Percent 
of  work 

done 
to  date. 

efltimat«. 
as  affect H 
1  bv  alteration 
■  No.  1. 

Work  done 
during  year. 

Total 

work  done 

to  date. 

of  work 

done 

during 

year. 

$2,000 

$1,500 

$2,000 

76 

100 

15,865 

9.266 

13.644 

58.5 

86 

14,430 

7.254 

11.355 

60  3 

78.7 

211 

38 

38 

18 

18 

30.000 

0 

0 

0 

0 

•9,350 

9.0(«) 

9.060 

96  8 

96  8 

I      1.720 

1.554 

1.554 

90  3 

'     903 

'            63 

51 

51 

80  9 

80.9 

!            10 

7 

70 

70 

309.000 

0 

0 

0 

0 

1.100 

620 

520 

47  3 

47.3 

4.1d5 

0 

0 

0 

0 

$40,983.50 

$20,430 

$23,730 

49.8 

57.9 

Engineer's  estimate,  $44,599.50;  contract  price.  $40,983.50. 
*  Thjs  item  was  increased  to  9,350  lin.  ft.  by  resolution  of  Canal  Board,  dated  January  29, 1913. 

Contract  No,  22. 

The  larger  part  of  this  contract  is  in  Residency  Xo.   7,  the 
only  part  in  Residency  Xo.  6  being  the  raising  of  Cold  Spring 
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liridge.     This  work  is  practically  completed,  approaches  are  to 
grade  and  guard  fence  reset. 

For  table  of  work  done  and  statement  of  alterations,  see  report 
on  Eeaidencv  No.  7. 

Contract  So.  100. 

This  contract  is  for  the  construction  of  highway  bridges  at 
Hinmanville,  Belgium  and  Long  Branch,  and  was  let  to  the  W.  J. 
Burns  Co.  of  Syracuse,  September  12,  1913.  The  only  part  of 
this  contract  on  this  residency  is  the  bridge  at  Belgium. 

No  work  has  been  done  at  this  point. 

Contract  No.  93. 

This  contract  is  for  furnishing  power  plants,  electrical  equip- 
ment and  machinery  for  several  locks,  the  only  one  of  which  on 
this  residency  is  lock  No.  23.  This  contract  was  let  to  Mac  Arthur 
Bros.  Co.  &  Lord  Electric  Co.,  Aiigust  12,  1913. 

No  work  has  been  done. 

Finished  Contracts. 

Contracts  Nos.  45,  90  and  13  are  complete  and  final  accounts 
rendered. 


Erie  Canal,  Residency  No.  7. 
Resident  Engineer  Edward  J.  Berry  reports: 

Contract  No.  46. 

John  G.  Palmer,  Assistant  Engineer,  in  charge  of  construction. 

This  contract  is  for  the  construction  of  the  Barge  canal  from 
Fox  Ridge  to  the  southeast  corner  of  the  town  of  Galen,  a  distance 
of  9.44  miles.  The  following  structures  are  included  in  this 
contract:  Lock  No.  25  and  movable  dam  at  May's  Point;  bridge 
at  Wavne  countv  line,  and  toll  road  bridge  at  ^lontezuma. 

Contract  No.  46  was  awarded  to  the  Kinser  Construction  Com- 
pany on  November  23,  1908. 


-<'"<  KKroirr  of  Statk  Kmjinkkk. 

This  contract  hits  been  modified  Uy  alUratioiw  as  follows: 

Alteration  No.  1,  approved  hv  the  Canal  Hoard  September  29, 
1!M0,  provi<Ie8  additional  piles  and  sheet-piling  f<;r  foundation  of 
dam  at  May's  Point  on  account  of  soft  material. 

Alteration  Xo.  2,  approved  by  Canal  Hoard  I)e<'eml)er  29, 
IJMO,  changes  plant  of  south  abutment  of  dam  at  .May's  Point  on 
account  of  soft  material. 

Alteration  Xo.  ;}.  approved  by  Cnnal  Hoard  I)e<»cmber  27, 
P.ni,  changes  foun4lati<jis  of  bn-k  Xcj.  2:»  on  account  of  soft 
material;  i)rovides  concrete  lining  in  bottom  of  canal  l)eb)vv  l<:ck 
to  prevent  s<*our. 

Alteration  Xo.  4,  approved  by  Canal  I^oard  Septeml)er  25, 
lJn2,  changes  plans  fi^r  Toll  road  and  County  line  bridges  on 
account  of  soft  material. 

Alteration  Xo.  .'),  approved  by  Canal  Poar<l  l>e<*enil)er  31, 
1^12.  eliminates  sill  across  Seneca  river  opposite  Sta.  54()0  and 
Clyde  river  entrance  at  Sta.  r)47«)  on  account  of  change  in  water- 
surface  elevation. 

Altcraticm  Xo.  (>,  approved  by  Canal  Hoard  August  19,  1913, 
eliminates  all  work  unfinished  on  account  of  interference  with 
railroad  crossing. 

At  the  movable  dam  the  north  embankment  has  been  completed 
and  the  south  embankment  is  alx  ut  75  per  cent  completed,  the 
material  Inking  taken  from  borrow  pits. 

At  the  county  line  bridge  the  approaches  are  nearly  finished 
and  the  foundation  piles  for  the  abutments  are  driven. 

Xo  work  has  l)een  done  at  the  toll  road  bridge. 

At  l(x»k  Xo.  2")  the  driving  of  the  steel  sheet-piling  is  nearly 
c<;mplcted.  The  southwest  approach  wall  is  70  per  cent  com- 
pleted and  the  southeast  approach  wall  is  80  per  cent  completed. 
A  small  amount  of  back-filling  has  been  placc<l  back  of  these  walls. 

In  February,  1913,  the  contractors  suspended  work  and  re- 
moved part  of  their  plant  from  the  contract  site. 

Owing  to  the  fact  that  the  State  could  not  provide  a  right  of 
way  for  the  entire  site  of  the  ci/utract,  the  Canal  Hoard  passed 
a  resolution  on  July  8,  1913,  authorizing  the  elimination  of  the 
balance  of  the  work  remaining  to  lie  performed  to  complete  the 
contract.     This  resolution  is  emlx)diod  in  alteration  Xo.  tt. 
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The  followiii**;  table  shows  the  percenta^  of  work  done  (luring 
the  fiscal  vear  and  to  date: 


ITEMS  OF  WORK. 


Clearing lump  nun 

Excavation eu.  yds. 

Sheeting  and  bracing    ft.  B.  M. 

Forming  embankment eu.  yds. 

Limns cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  6r. 

ft.  B.  M. 
White  oak  lumber  in  mitcr-eillB  and  k)ck-gates. 

ft-BTM. 
Foundation  piles.  15  to  30  ft.  kmg    . .     Kn.  ft 

Mooring  piks.  20  ft.  k>ng No 

Wooden  sheet-piling ft.  B.  M. 

Second-class  concrete cu.  yds. 

Reinforced  concrete eu.  yds. 

FinVclasB  masonry  bridge  coping cu.  yds 

Second^lass  riprap cu.  yds. 

2i-in.  wrought  iron  pipe  and  specials.  .  Kn.  ft. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Steel  CMtiags lbs. 

Iron  castings,  machined Its. 

Wood  pavement so.  yds. 

Wooden  fence (in.  ft. 

Wrousht  iron  chain lbs. 

Sawea  lumber  in  needles ft.  B.  M. 

Metal  in  buffcr^beams lbs. 

Metal  in  loek-valvcs lbs. 

Metal  in  k>ek-gatca lbs. 

Pain  of  upri:^tB,  including  bracing pair 

Gates"  A" ' No. 

GateB"B;' No. 

Cast  iron  idlers No. 

Bearing  shoes No. 

Maehbery lbs. 

Coffer-dam,  pumping,  bailing  and  draining. 

lumpsum 
Removal  of  bridge  raperstAieture . .  *:  hmip  ston 

Maintaining  highway  timffie lump  sum 

Sted  sbeet-piUng,  fint-claas sq.  ft. 

Steel  sheet-piling,  seoond-clsss  sq.  ft. 

Cutting  off  steel  ^eeUpiling tin.  ft. 

Storing  sted  sheet-piling sq.  ft. 

Deduct  —  Removing  old  buildings .  .  lump  sum 
Deduct  —  Sheetii^  and  bracing  reused, 

ft.  B.  M. 

Gross  estimate 


Preliminary 
estimate,  es 
affected  by 
alterations 
Nos.  1.  2.  3, 

Work  done 
during  year. 

Total 

work  done 

to  date. 

Percent 

of  work 

done 

during 

Percent 

of  work 

done 

to  date. 

4,  5  and  0. 

year. 

$5,000 

0 

$2,700 

0 

54 

4,967.910 

10.181 

3,835.797 

0  2 

77.2 

151.500 

0 

22.722 

0 

14  1 

09,590 

3.400 

8,114 

4.9 

11  6 

1.630 

0 

0 

0 

0 

81.200 

0 

0 

0 

0 

8.000 

0 

0 

0 

0 

183.190 

22.553 

57.315 

12.3 

31.3 

20 

0 

0 

0 

0 

154.730 

0 

151.433 

0 

97.9 

32.541 

7,091 

11.212 

21  8 

34  4 

96 

0 

0 

0 

0 

6 

0 

0 

0 

0 

2.754 

0 

1.004 

0 

36  5 

250 

0 

0 

0 

0 

757.722 

0 

296 

0 

04 

27.700 

0 

1.106 

0 

4 

12.800 

0 

0 

0 

0 

6.600 

0 

0 

0 

0 

144 

0 

0 

0 

0 

3.370 

0 

0 

0 

0 

6,000 

0 

0 

0 

0 

18.000 

0 

0 

0 

0 

96.000 

0 

0 

0 

0 

25.000 

0 

0 

0 

0 

188.000 

0 

0 

0 

0 

4 

0 

0 

0 

0 

4 

0 

0 

0 

0 

4 

0 

0 

0 

0 

24 

0 

0 

0 

0 

8 

0 

« 

0 

100 

25.000 

0 

0 

0 

0 

$12,000 

0 

$3,600 

0 

30 

'  1200 

0 

$150 

0 

75 

$1,500 

0 

$1,275 

0 

85 

46.000 

24,160 

45.990 

52  5 

100 

1.520 

0 

0 

0 

1 

950 

0 

0 

0 

0 

10.250 

0 

0 

0 

0 

$250 

0 

$150 

0 

60 



0 

1.620 

0 

0 

$842,688  52  .$107,960  26    $842,688  52 


12.8 


FinUied. 


Engineer's  estimate,  $1 ,367,583;  contract  price,  as  affected  by  alteration  Nos.  1  to  6,  inclusive.  $842,088.52. 


(\jn tract  Xo.  5- A. 

X.  U.  ileLcnid,  Lcveltr,  in  charge  of  construction. 

This  contract  was  awarded  to  James  Stewart  k  C\>.  of  'Sew 
York  city,  on  Januarv  20,  li)12.  The  length  of  the  contract  is 
2.44  miles,  extending  from  Stii.  507:5,  near  Mosquito  Point  bridge 
over  the  Seneca  river,  to  Stu.  5202  ^  r)2.81>,  near  Fox  Ridge.     In- 
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eluded  in  this  eontraet  are  concrete  snlwtnictures  for  Rowland's 
island  and  Mosquito  Point  bridges  and  a  retention  dam  at  Owasco 
creek  outlet. 

This  contract  has  l)een  modified  by  an  alteration  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  lioard  Xovember  26, 
1912,  chang(»s  location  of  ()wa8(»o  creek  dam  to  avoid  damage  to 
bridge;  provides  additional  sheeting  and  bracing  for  bridge  abut- 
ments (soft  material  encountered),  and  weep  holes  in  bridge 
abutments  to  reduce  pressure. 

This  contract  was  completed  in  January,  1913. 

The  following  table  shows  a  summary  of  work  done  on  this 
contract : 


ITEMS  OF  WORK. 


PreliimiiAry 

Mtimite, 

IS  afffrtfd 

by  altfrmtion 

No.  1. 


Work  done 
duriDK  ymr. 


Percent 

ToUl 

of  work 

work  done 

done 

to  date. 

durtng 

ymr. 

All  eicavation cu.  yda. 

Sheetins  and  bracing  ft.  B.  M. 

Forming  embankment cu.  yda. 

Lining cu.  yd*. 

Sawed  lumber,  hemlock ft.  B.  M . 

Round  timber  in  cribe lin.  ft. 

Stone  filling  in  cribe cu.  yds.  < 

Foundation  piles   lin.  ft.  | 

Wooden  sheet -piling   ft.  B.  M .  ■ 

Steel  sheet-piling sq.  ft. ' 

Second-claM  concrete cu.  yila. ' 

First-claas  ma8onr>'  bridge  coping cu.  y(\». 

Third-claM  riprap cu.  y('a. 

Wooden  fence  lin.  ft. 

Maintaining  traffic         lump  8um 

Coffer-dam,  pumping,  bailing  and  driiiniiig, 

lump  9um 
Supporting  highway  bridge  at  Mosquito  Point, 

lump  sum 


206. 2S0 

19.430 

9.950 

24(» 

87.<MK) 

6.400 

1.2(KI 

5.*KX) 

5.0!  JO 

4.7(K) 

1.380 

1 

l.MO 

1,480 

So.50 

$2,200 

12.500 


35,876 

16.216 

9,026 

220 

74. 0.*)** 

5.3HH 

1,022  6 

560 

0 

312 

1.119 

1 

1 .462 

1.016 

$275 

$550 

$1,000 


203.908 
19.216 

10.094 

220 

74,058 

5..1HH 

1,022 

2.8JS0 

0 

4.560 

1.319 

1 

1.718 

1.016 

$550 

$2,200 

$2,500 


17 
83 

90  6 

91  7 
85  1 

84  2 

85  2 
9  5 
0 

6  6 


4 
5 


81 
92 
75 

68 
50 

25 

40 


Percent 
of  work 

done 
to  date. 


980 

98  9 

101  4 

91  7 
85  1 

84  2 

85  2 
49 

0 
97 
96fl 

92  9 
88  6 
68.6 

100 

100 
100 


Groes  atimatc $326,902  30  1  $79,360  83  ,$319,350  83 


24  3 


97.7 


—Engineer's  estimate,  $3Uo,2S5;  contract  price  as  affected  by  alteration  No.  1,  $326,U02.30. 


Contract  No.  22-A. 

William  J.  Durkan,  Assistant  Engineer,  in  charge  of  con- 
struction. 

This  contract  provides  for  a  new  substructure,  approach  spans 
and  approaches  for  a  bridge  over  the  Barge  canal  at  Weedsport, 
at  Sta.  4819  +  60. 

This  contract  became  necessary  on  account  of  the  failure,  due 
to  settlement,  of  the  north  abutment  of  the  bridge  after  its  com- 
pletion under  contract  No.  22. 


i! 


•    ■ 


•  §  m 


*  • 
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The  following  table  shows  the  amount  of  the  final  estimate 
paid  to  the  contractors,  under  the  emergency  contract  with  the 
John  Eichleav,  Jr.,  Co.  for  safeguarding  the  superstructure  of 
this  bridge,  after  the  failure  in  November,  1011: 


CONTRACTOR. 

Resolution 

of 

Canal  Board. 

Total  estimate 

of 

work  done. 

Total  payment. 

J.  Eichleay,  Jr.,  Co 

Dee.  13, 1911 

$12,446  70 

$12,446  79 

Contract  Xo.  22-A  was  awarded  to  Lupfer  &  Rcmick,  August 
8,  1912.  Work  was  started  the  following  December,  but  was  sus- 
pended shortly  afterward,  on  account  of  high  water,  and  vrsis  not 
again  resumed  until  May,  1913.  Since  that  date  the  new  con- 
crete substructure  has  been  finished,  the  new  steel  approach  spans 
have  been  erected  and  riveted,  the  embankment  in  approaches  is 
about  80  per  cent  completed  and  preparation  is  being  made  to 
move  the  existing  superstructure  to  its  new  l(K»ation. 

This  contract  has  been  modified  by  an  alteration  as  follows : 
Alteration  No.    1,   approved  by   Canal   Board   Xoveml^er   26, 
1912,   changes  location  of  Weedsport  bridge  to  facilitate  con- 
struction. 

,    The  following  is  a  summary  of  items  on  contract  Xo.  22-A  to 
September  30,  1913: 


ITEMS  OF  WORK. 


Excavation ou.  yda. 

lining cu.  yds. 

Treated  y^ow  pine  sawed  lumber . . .  ft.  B.  M. 
Furnishing  and  delivering  foundation  piles.* 

lin.  ft. 

X>riving  foundation  piles* lin.  ft. 

Second-class  oonerete cu.  yds. 

Stru:jtural  steel lbs. 

Maintaining  highway  traffic luonp  sum 

Coffei^iams,  pumping,  bailing  and  draining. 

lump  sum 

Wooden  fence lin.  ft. 

Mmtainihg  highway  traffic,  alteration  No.  1. 

lump  sum 

Gross  estimate 


Preliminary 

estimate, 

as  affected 

by  alteration 

No.  1. 

Work  done 
during  year. 

6,000 

270 

17,000 

6.000 

7,000 

720 

129,000 

0 

$3,600 
256 

$2,600 

3,177 
0 
0 

6.650 

7,715 

670 

119.367 

0 

$3,600 

q 

$520 

$27,099  20 

$21,630 

Total 

work  done 

to  date. 


3,177 

0 
0 

6.650 

7,715 

670 

119.367 

0 

0 

$3,600 

0 

$520 


Per  cent 
of  work 

done 
during 

year. 


Per  cent 
of  work 

done 
to  date. 


63  6 
0 
0 


1 
5 


110  8 
110  2 

03 

92 
0 

100 
0 

20 


$21,630 


80 


63.5 
0 
0 

110.8 

110.2 

93.1 

92  5 

0 

100 
0 

20 


80 


Engineer's  estimate.  $24,916;  contract  price.  $27,0^.20. 
*  On  aooount  of  the  condition  of  the  foundations,  extra  piles  were  needed. 
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Conlmri  \o.  22. 

William  J.  Durkaii,  Assistant  Knjjiiicor,  in  charpo  of  con- 
struction. 

This  contract  is  for  constructing  new  liighwav  bridges  and  rais- 
ing existing  liighway  hridgi^s  over  the  Krie  canal  ktween  Cold 
Spring  and  Fret  bridge,  constructing  the  ne<*essarv  new  sub- 
structures and  constructing  new  bridges  4)ver  the  State  ditch  and 
Hcnta's  bridge.     The  contract  was  awarded  to  M,   Fitzgerald  on 

September   14,   VMO. 

This  ctjntract  has  been  modifiul  bv  alterations  as  follows: 

Alteration  Xo.  1.  approved  b\-  Canal  Hoard  April  2(5,  1911, 
raises  end  of  Fren?  bridge  to  improve  grade. 

Alteration  Xo.  2,  approved  by  the  Canal  Hoard  April  24,  1912, 
changes  abutments  of  Free,  H<mta's  and  Jordan  bridges  to  obtain 
Utter  founelations:  lengthens  span  of  State  dite^h  bridge  to  reduce 
ecst  of  abutments;  strengthens  back  pest  of  (\)ld  Spring  bridge 
and  provides  for  uiaintaining  highway  traffic  at  State  ditch  bridge, 
not  originally  provided. 

Alteration  Xo.  :5,  approved  by  the  Canal  P>oard  June  24,  1913, 
changes  width  of  south  ai)proach  of  dAA  Spring  bridge  to  corre- 
sp<  11(1  with  highway  improvement. 

Alteratii.n  Xo.  4,  approved  by  (^inal  Hoard  August  10,  1913, 
impr(.vcs  aligLm.int  <  f  cast  apprc.ach  of  State  ditch  bridge. 

At  Fre<^  bridge  the  new  north  concrete  abutment  has  been 
finished,  the  embankment  in  both  approaches  has  been  completed, 
lining  has  been  placed  and  guard  fences  have  been  erected  on 
bsth  approaches.     All  work  on  this  structure  is  now  complete. 

At  Honta's  bridge  the  main  porti(m  of  the  scmth  abutment  is 
finished  and  work  is  progressing  on  the  east  wing.  The  new 
ste^l  superstructure  is  finished  and  the  fl(K:>ring  laid. 

At  Jordan  bridge  a  concrete  curtain  wall  was  built  on  the  pier 
to  supixn-t  the  end  fl(  <'r  Ijcams. 

At  State  ditch  bridge  a  temporary  bridge  was  built  to  maintain 
traffic*.  The  new  steel  superstrue-ture  has  been  erected  and  bolted 
and  a  temporary  floor  laid,  to  allow  traffic  to  cross  over  the  new 
structure. 
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The  following  table  gives  a  suinmarv  of  work  done  during  the 
year  and  the  total  completed  to  date: 


ITEMS  OF  WORK. 


ExcavAtioD 

Fonning  embuikmeit 


cu.  yds.! 

for  bridge  approftch«B. 
cu.  yds. 

Linin-' ca.  yda. 

Sawed  lumber,  yellow  pine ft.  B.  M. 

FoandatioD  iHles.  17  to  20  ft.  loog    tin.  ft. 

Second-cIaM  eonerete eu.  yds. 

Reinforced  oooerete eu.  yds. 

Fint-claas  maeonry  bridge  coping     . . .  eu.  yds. 

Third-claa  stoae  pavi.ns sq.  yds. 

Third-claa  riprap cu.  yds 

Stnictjral  steel Ihs. 

Metil  reinforcement lbs 

Wooden  pavement si.  yds 

Wooden  fence tin,  ft 

Coffer-dama,  pumping,  bailing  and  draining, 

himpsim 

Resetting  old  fence*  ua.  ft. 

Removin|[  old  bridge  sipers^ueture .  lump  sum 

Muntaimog  highway  traffic himp  sum 

Raising  bridge  supcrstruct  ire lump  sum 

Coffer-dam,  pumpiig,  bailing  snd  draining  of 

north  abutment.  Free  bridge   ....  lump  sim 

Rsising  north  end  of  north  span  of  Fr<»  bri  ige, 

lumpsjm 
Maintaining  traffic,  north  end  of  Free  bridge, 

lump  s  am 
Mabttuning  traffic  at  State  ditch  bridge, 

lumpsum 

Gram  estimate 


Preliminary 

Per  cffiit 

estimate,  as 
aYeeted  by 
alterations 
Noa.  1.  2,  3 

W*ork  done 
during  year. 

Total 

work  done 

to  date. 

of  work 

done 

during 

Pnr  co'xt 
of  work 

done 
to  date. 

and  4. 

year. 

35.790 

4.762 

21.61S 

13  3 

60  5 

22.820 

4.10) 

16.101 

18 

70  6 

l.WO 

449 

402 

21 

25  2 

61,009 

26.000 

35.000 

42  6 

57.4 

18.900 

2,244 

6.070 

11  9 

32  2 

4.600 

1,121 

2.633 

24  4 

57  2 

2So 

22 

237 

8 

10).  7 

U 

0 

0 

0 

0 

580 

0 

0 

0 

0 

10> 

0 

106 

0 

lO*)  9 

550.600 

322.021 

4SO.O>4 

5S  5 

87  2 

30.200 

2.212 

2S,857 

7  3 

95  5 

0 

0 

0 

0 

0 

3.930 

1.493 

1.493 

3S 

3S 

$15,500 

$5,425 

$5,425 

35 

35 

519 

5t>4 

549 

100 

100 

11.000 

$500 

$1,000 

50 

100 

•3,500 

$525 

$1,715 

15 

49 

$3,503 

$66.) 

$2,905 

19 

83 

$800 

$soo 

$800 

100 

KW 

$403 

$400 

$400 

100 

100 

$300 

0 

0 

0. 

0 

$1,030 

$170 

$420 
$78,800 

17 

42 

1127.936  80 

$3S.303 

2J  9 

61  6 

Engineer's  estimate.  $107,126;  contract  price.  $127,936.80. 
*  Tois  item  was  i  icreaswi  to  549  lia.  ft.  by  resolution  of  Canal  Board,  datsd  September  9,  1913. 

Contrarf  Xo.  12,  Section  So.  7. 

X.  K.  McLond,  Leveler,  in  charge  of  construction. 

Contract  No.  12  extends  from  deep  water  in  Oneida  lake  to 
^losqnito  Point.  The  total  length  of  the  contract  is  413.75  miles. 
That  portion  extending  from  Oneida  lake  to  Baldwinsville  is  in 
Residency  Xo.  (}.  The  portion  from  Baldwinsville  to  Mosquito 
Point  is  in  Residencv  Xo.  7,  and  is  21.25  miles  in  length.  This 
contract  was  let  to  the  Stewart-Kerbaugh-Shanley  Co.  of  Xew 
York  city  on  September  28,  1907,  and  was  assigned  to  James 
Stewart  & 'Co.  on  August  25,  1910. 

This  contract  has  been  modified  bv  alterations  as  follows: 

Alteration  Xo.  1,  appnrved  by  the  Canal  Board  rlune  11,  1908, 
changes  order  of  work,  location  of  spoil  banks,  etc.,  to  expedite 
work;  changes  l(x*k-gates  and  details  of  lock  construction  to  con- 
form to  standard. 
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Alteration  No.  3,  approved  by  the  Canal  Board  April  27,  1909, 
flattens  side  slopes  on  account  of  soft  material;  eliminates  wash 
wall ;  changes  bridge  abutments  on  account  of  flatter  slopes. 

Alteration  No.  4,  approved  by  the  Canal  Board  June  30,  1910, 
iLxttj  side  slopes  in  Brewerton  cut;  provides  for  depositing  spoil 
in  Cross  lake;  changes  specifications  for  rate  of  progress  to  expe- 
dite work  and  for  extt^nding  contract  period  on  accoimt  of  flatten- 
ing sl(^JH»S. 

Alteration  Xo.  H,  approved  by  the  Canal  Board  November  16, 

1910,  jXTmits  r(K*k  spoil  in  dwp  water  of  Seneca  river  to  ex- 
pedite work. 

Alteration  Xo.   7,  approved  by  the  C^anal  Board  March   22, 

1911,  changes  plans  for  Brewerton  lock  on  account  of  hard  ma- 
terial; changes  snubbing  posts;  provides  electric  conduits;  pro- 
vides riprap  in  front  of  approach  walls  to  prevent  scour ;  changes 
rate  of  progress,  and  permits  spoil  in  deep  water  to  expedite 
work. 

Alteratic.n  Xo.   8,  approved  by  the  Canal  Board  August  30, 

1911,  changes  plans  for  lock  Xo.  23,  on  accoimt  of  condition  of 
foundation. 

Alteration  Xo.  10,  approved  l)y  the  Canal  Board  Xovember 
1,  1911,  changes  plans  for  wheel  pits  and  power  culvert  to  con- 
form to  present  standards. 

Alteration   Xo.    11,   approved  by   the  Canal   Board  July    11, 

1912,  changes  side  slopes,  location  of  spoil  banks  and  eliminates 
wash  wall  on  account  of  soft  material. 

Alteration  Xo.  12,  approved  by  the  C\inal  Board  Xovember 
12,  1912,  provides  sluic(\G:ate  at  Caughdcnoy  lock  to  regulate 
flood  height. 

Alteration  Xo.  13,  approved  by  the  Canal  Board  January  14, 

1913,  eliminates  pile  docking  below  lock  Xo.  23  (believed  un- 
necessary). 

During  the  fall  of  1912,  dipper  dredge  Xo.  5  worked  in  hard 
material  at  Hickory  island  and  also  cleaning  up  prism  cut  be- 
tween IMosquito  Point  and  Free  bridge.  Hydraulic  dredge  Xo. 
1  and  dipper  dredge  Xo.  4  worked  at  ^laloney's  cut.  Dredge 
Xo.  1.  started  for  section  Xo.  6  on  Xovemln^r  22,  1912.  Dredge 
Xo.  4  was  closed  down  December  6,  1912,  and  dredge  Xo,  5  was 
closed  down  on  Januarv  11,  1913. 
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Work  was  again  resumed  on  April  14,  1913,  when  dredge  No. 
1  started  at  Bonta*s  bridge  and  worked  westward  until  May 
15.  She  was  then  moved  up  to  the  west  end  of  the  contract 
and  worked  eastward,  cleaning  up  the  prism  cut.  On  May  8, 
1913,  dredge  Xo.  5  started  working  about  400  feet  east  of 
Weedsport  bridge,  iinishing  the  cut  up  to  the  bridge  on  May  31. 
She  was  then  moved  to  Sta.  4710  and  worked  eastward  to  a  point 
about  900  feet  east  of  Bonta's  bridge,  which  was  accomplished 
on  August  7.  A  small  amount  of  excavation  was  then  made  be- 
tween Stas.  4656  and  4050,  after  which  she  was  moved  to  a 
point  about  500  feet  west  of  Jordan  bridge  and  finished  the  ex- 
cavation down  to  that  bridge  on  August  12.  She  was  then  moved 
down  to  Maloney's  cut,  where  she  worked  until  August  31,  and 
was  then  taken  to  secticm  Xo.  6.  Dredge  X'^o.  4  worked  at  Ma- 
loney's  cut  fr<;m  April  14,  until  »Tune  15,  1913,  and  was  then 
taken  to  section  Xo.  G. 

The  prism  had  been  swept  from  Mosquito  Point  to  Cross  lake, 
a  distance  of  10  miles,  showing  a  clear  channel  to  at  least  eleva- 
tion 362.0,  or  canal  bottom,  for  the  entire  distance. 

The  following  tal)le  of  the  whole  contract  shows  the  percentage 
of  work  done  during  the  fiscal  year  and  to  date,  as  affected  by  all 
alterations : 


ITEMS  OF  WORK. 


Clearing lump  sum 

Grubbing cu.  yds. 

All  exesvation,  diviaion  No.  1 cu.  yds. 

All  excavation,  division  No.  2 cu.  yda. 

All  excavation,  division  No.  3 cu.  yds. 

All  exeavaUim,  di%tBion  No.  4 cu.  yds. 

Sheeting  and  bracing ft.  B.  Nt. 

Forming  embankment cu.  yds. 

Lining cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  fir. 

ft.  B 
White  oak  lumber  in  miter-sills  and  gates, 

ft.  B 

Saw«d  lumber,  white  oak ft.  B 

Sawed  lumber,  creosoted,  yellow  pine  or  Doug- 
las fir ft.  B.M 

Round  timbo-  in  cribs lin.  ft 

Stone  filling cu.  yds 

Foundation  piles,  12  ft.  long No 

Foundation  piles.  20  ft.  long No 

Foundation  piles,  25  ft.  long* No 

Foundation  piles.  30  ft.  tong* No, 

Moorinf  piles,  16  ft.  long No, 


M. 

M. 
M. 


Prelininary 

estimate,  ts 

effected  by 

alterations 

Ncs.  1,3.4.6, 

Work  done 
during  ye&r. 

7.8.10.11. 

12  and  13. 

18.800 

11.944  80 

12.120 

0 

1.190.000 

21.955 

700,000 

0 

2.453,400 

170,132 

3,383,700 

698.025 

119.000 

3,000 

131,909 

20.334 

1,330 

0 

443,300 

2.000 

8.000 

5. MO 

74.020 

800 

16.000 

0 

103.400 

0 

11,400 

0 

39 

0 

180 

0 

0 

0 

0 

0 

20 

0 

16.661.60 

8.036 

1.072,086 

615.916 

1.856.323 

2.614.287 

31,000 

86.965 

490 

38.090 

6,890 
800 

0 

0 

0 
33 
71 
16 

1 

0 


Per  cent 

of  work 

done 

during 

I 

Percent 
of  work 

done 
to  date. 

year. 

22  1 

75.7 

0 

66  3 

1.8 

90.1 

•      0 

88 

6.9 

75.7 

20.7 

77.3 

2.5 

26.1 

15.4 

66 

0 

36.8 

0.5 

8.6 

63 

86  1 

0.1 

0  1 

0 

0 

0 

0 

0 

0 

0 

HI 

0 

39.4 

0 

0 

0 

0 

0 

1          0 

*  Found  necesBjry  to  use  longer  piles  than  called  for  in  the  preliminary  estimate. 
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( 

Preliminary' 
cstiniM-.  as 

Per  reit 

Percent 
of  work 

done 
to  date. 

it:':ms  of  work. 

( 

affwiM  li> 

altirati  mis 

Nca.  I.3.4.*. 

V      ^      ■  tf  k     1  a 

Wor'<  done 
duri  u  ycif. 

Tout 

work  done 

1 1  date. 

of  work 

done 

duriric 

«.  \  I«.  II. 

yeir. 

1 

12  and  13. 

1 

Mooriog  piles.  25  ft.  Ion? 

N(. 

M 

0 

0 

0 

0 

DockioK  pilm.  25  ft.  loiig 

Nu 

1.H.VJ 

0 

0 

0 

0 

Secood-eUa  roneret** 

ca.  yi'» 

32,W»«i 

1.  •>•><> 

21.517 

!        6 

65  6 

Reinforrcd  ronrretet 

cu.  y(*ji 

4«7 

II 

K4q 

0 

170  9 

Firat-claa  manonrv  brt  i%e  rouinz 

cu.  yi% 

10 

0 

1 

0 

70 

WaahwftU 

cu.  y  s 

SM'i 

U7 

117 

1  1 

1  7 

(*obbleitooe  pavinK 

•  1-  y.'s 

\Ht 

0 

m 

0 

25 

Third«ia«  riprip 

ci.  y<'i« 

t.ll'.O 

151 

261 

14  9 

25  R 

Stnietural  steel 

i;>^ 

«5T..V»'» 

4.I^K 

5'n..'iTi 

0  6 

87 

Metal  in  lock-inttni 

\\» 

•iDHPV) 

2'i.4^2 

1  t7.S2S 

12  7 

9>  9 

Metal  in  nee  UeKlama 

1  41.1 

.M».(rM 

3.4^^ 

55.3M0 

4  3 

6)  2 

Metal  in  lock-valves 

lU 

26.0  K) 

4.572 

25.y25 

17  5 

W  7 

Metal  reinforoeroe-it 

v» 

K1.4(Xl 

3.7rtJ 

W5.S-VI 

4  6 

82  1 

Iron  eaatinxB.  plain 

Im. 

26. HO) 

I.OU 

6.7ft') 

3  9 

25  2 

Iron  eaatinRB,  mvhined 

IV«. 

2-i..VV) 

0 

2(1.412 

0 

90  7 

Wooden  fence 

lin.  ft. 

3.4IM 

0 

0 

0 

0 

Fender  faateninzs 

No. 

H:»rt 

0 

0 

0 

0 

Removing  old  tree  dam  at  Oak  OrcharJ. 

1  imp  s  in> 

tl.I<M) 

|)K» 

%VH) 

90 

90 

RaiainK  bridse  0  ipcmlriict  ire 

I'lmp  9  im 

•I.IO' 

n 

Sl.ni') 

0 

100 

Maintaining  highway  tr«ific 
Deduct  for  buil  iia  9 

lump  s  im 

SO.lVM 

$1.9)3  2n 

$5.7.i'.  20 

30  2 

H7  2 

lump  s  im 

S2.71K) 

0 

0 

Deduct  for  bridxc  sjpentructufM 

lamp  Sim 

»1.:150 

« 

$1,351 

0 

10) 

Sluiee-^te,  com-)let? 

Ump  Sim 

»i5.o.n 

$l.2o:» 

$1.2«M 

8 

H 

Deduct  for  sheeti.iK  and  bracing  reused. 

ft.  B.  M. 

() 

1H.6!)0 

0 

Gron  estimate         

%').oi:i.^'A  A 

$235.0.>0  0) 

i2.H33.570  (M) 

«  6 

79 

Engineer 's  estimate.  I3.0i2.560:  contract  price,  as  9.t(f:tei  by  all»rAti.>aa.  $3.5*^3.331.4)). 
t  Increaae  of  540  cu.  yds.  of  reinforced  concrete  authoriteJ  by  resjlutixi  of  Cj.iaI  Board,  datci  May  26,  190'$. 

Contrarf  Xo,  102. 

N.  K.   McLoud,  Levelcr.  in  charire  of  coiistructioii. 

This  contract  is  for  the  c()n^^t^ll(•tion  of  a  new  steel  superstruc- 
ture for  the  Ilowland's  ishmd  hiirhway  hrid^re  over  the  Krie 
canal  on  contract  No.  ."i-A  at  Sta.  5151  -  TS.T). 

The  contract  was  awarded  to  Lupfer  A:  Reinick  of  Buffalo,  X. 
Y.,  on  Fehruarv  20,  10i:^>. 

s 

Work  has  not  heen  started  on  this  contract. 


First  Tiesident   Kn^ineer  Guy  ^loulton  reports: 

Confrart  Xo,  57. 

This  contract  extends  from  the  Seneca  rrver  to  Onondaga 
lake,  a  distance  of  0.8()  mile.  The  work  was  let  to  the  Xew 
York  State  Dredging  Corporation.  \V.  li.  Smith  was  placed  in 
charge  of  the  field  work.     Actual  work  w^as  started  December  10, 
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1J)12.  The  (»xcavati(.u  has  hein  tlonc  with  an  hvdraulie  dredge 
and  is  practically  coiiipltted.  The  following  table  shows  the 
amount  of  work  dtaie  to  date: 


ITEMS  OF  WORK. 

Preliminary 
e«'tinuil'.'. 

20)  7.)  i 

:^7.i )  1 

S.U,).) 

1  i 

Work  «1  »ne 
(luring  y«'ar 

1^ 

ISO.  IKi 

2.77.-) 

0 

1      Total 
,  work  ilone 
to  date. 

'                      IS 

lS9.4  4(i 

2.77.'> 

1                   0 

1 

P.T  rent 

of  w«»rk 

done 

(luring 

\<'ar. 

0 
11 
(i 

" 

0 

Per  cent 
of  work 

done 
to  dale. 

Clearinjf jifr  ■- 

Kxinivaiiori cu.  ><!  . 

SiToml-.i.'iNS  li  iTitp   .    .      eu.  yti- 
Foiirt  J- -hiH^  ri')riij»   .         cu.  vd 
Maintainin«s  lajiiu\ay  frattif. 

lump  s\im 

90 

94 

75 

0 

30 

Ii()(L'ls  Adjiwent  fo  Pcfrr  Scoff  Siranip. 

Owini^  to  the  raisinir  of  the  dnni  across  the  Oswesro  river  at 
Phoenix,  it  was  deemed  necessary  to  raise  the  roads  along  the 
Oneida  river  adjacent  to  Peter  Scott  swamp.  The  elevation  of 
the  crest  of  Phoenix  dam  is  ;5r>,*5.()().  It  was  thought  advisable 
to  raise  all  roads  that  were  below  elevation  307.00,  which  could 
possibly  be  effected  by  the  dam,  to  elevatiim  3()1).()0.  Accordingly 
surveys  were  made  and  plans  and  estimate  prepared  for  raising 
about  3.2.")  miles  of  road.     The  work  has  been  advertised. 


(>SWE<i<)   (\VNAL,   J{esII)EX('V    Xo.    1. 

Itesident  Flngineer  Theron  il.  Kipley  reports: 

The  field  work  along  Ox  creek,  which  is  mentioned  in  my  pre- 
vious report,  was  completed  on  January  20,  11)13,  and  during 
the  spring  the  field  notes  were  reduced  and  51  appropriation 
maps  prepared,  covering  1,01  H  acres  of  land,  which  are  below  the 
maximum  navigable  stage  of  the  p(H)l  between  Fultcm  and  Phoe- 
nix. There  was  also  surveyed  and  appropriaticm  maps  made 
for  13  parcels,  which  were  used  for  borrow  pit  purposes  or 
change  in  location  of  highways  or  abandonment  of  highways, 
because  of  the  changed  conditions  along  this  creek,  nec^essitated 
by  the  raising  of  the  upper  dam  at  Fulton. 

Duriug  the  spring  of  11)13   in   the  latter  part  of  ^farch  and 
first  of  April  the  volume  of  discharge  in  the  Oswego  river  was 
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greater  than  it  had  l>eeii  for  several  years.  Tlie  upper  dam  at 
Fulton  under  the  original  plans  for  contract  Xo.  10-A  was  to  have 
been  raised  five  feet  After  this  contract  was  let  an  alteration  was 
made  thereto,  which  covered  the  installation  of  six  Taintor  gates 
in  the  spillway  of  this  dam.  These  gates  had  not  l>een  completed 
prior  to  high  water  and  were  still  in  the  hands  (jf  the  contractor. 
Consequently  the  entire  tiovv  of  the  river  had  to  pass  over  the 
shortened  dam  with  a  consecjuent  greater  elevation  in  the  pool 
above.  Under  Barge  canal  contract  2^o.  78  and  the  highway 
adjacent  a  dyke  had  been  built  ahmg  the  river  for  a  distance  of 
about  two  miles,  beginning  at  a  point  alK)ut  one-third  of  a  mile 
above  the  said  dam  and  extending  southerly  therefrom.  Owing 
to  the  excessive  rains,  the  extreme  height  of  the  p(K)l  level  and 
the  waves  caused  by  the  wind  blowing  almost  continuimsly  during 
this  high  water  j)eriod,  some  of  the  stone  protection  along  the 
dyke  was  damaged  and  the  raised  highway,  not  protectt»d  by 
stone  work,  was  partially  washed  out.  To  repair  this  damage 
plans  and  estimates  were  prepared  in  this  office  and  under  Chap- 
ter 515  of  the  J^aws  of  11)13  a  cimtract  was  let,  amounting  to 
$10,995.00. 

Aside  from  the  usual  routine  work  the  residency  work  has 
further  consisted  in  preparing  plans-  and  estimates  for  several  al- 
terations up(m  contracts  Xos.lO-A,  10-H  and  '59. 

Since  the  beginning  of  Barge  canal  coni^truction  the  work  on 
this  residencv  has  been  divided  as  follows: 

I 

(\)ntracts  Xos.  10,  10-A,  10-B,  33,  39,  53,  78,  80,  85,  90,  90-A, 
93,  100,  103  and  104,  highway  adjacent  to  contract  Xo.  78,  Ox 
creek  highways,  and  repairs  to  dike  and  highway  south  of  Fulton. 

For  general  dcscripticm  of  ccmtracts  Xos.  10,  33,  39,  53,  78,  80, 
85  and  90,  highway  adjacent  to  ccmtract  Xo.  78  and  Ox  creek 
highways,  see  Annual  Report  for  1911.  For  general  description 
of  contracts  Xos.  10-A,  10-B,  90-A  and  104,  see  Annual  Keport 
for  1912. 

Contract  Xo.  93.  Power  plants,  electrical  equipment  and  ma- 
chinery for  operating  and  lighting  Erie  canal  locks  Xos.  20, 
21,  22,  23  and  25  and  junction  lock  at  Xcw  L(mdon;  also  Os- 
wego canal  locks  Xos.  3,  5  and  0. 
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Contract  Xo.  100.  For  const  met  iiig  highway  bridges  at  Iliii- 
mansville,  Belginiu  and  Long  Branch,  within  contracts  Xos.  ol), 
12  and  57,  respectively. 

Contract  !Xo.  103.  For  constructing  a  bridge  over  the  Oswego 
river  and  Oswego  canal  at  Lock  street,  Phoenix. 

Dike  and  Highway  Repairs.  For  repairs  to  the  dike  south 
of  the  city  of  Fulton  and  to  the  raised  highway,  which  i*  a  con- 
tinuation thereof. 

The  total  amount  of  work  done  in  this  residency  during  the 
year  is  shown  in  the  following  tables : 


Work  under  Contract  prior  to  October  1,  1912. 


COXTRACT. 

Value  of  work 
under  contract. 

Value  of  work  done 
to  October  1,  1912. 

Contract  No.  10 

$1,111,964  57 

174.513  90 

487.545  00 

24.961  03 

1.048,674  00 

167,585  00 

49,025  95 

117.390  64 

13,173  00 

32.719  80 

34,950  05 

39.370  00 

15.419  90 

73.3.53  50 

f3. 390. 646  31 

$668,360  00  Relet 

Contract  No.  10-A 

88.600  00 

Contract  No.  10-B 

76.240  00 

Contract  No.  33 

24.961  03  Final 

Contract  No.  39 

230.720  00 

Contract  No.  53 

164.575  52  Final 

Contract  No.  78 • 

50.068  19  Final 

Contract  No.  80 

110,886  34  Final 

Contract  No.  85 

12.010  00 

Contract  No.  90 

29,8.50  00 

Contract  No.  90-A 

980  00 

Contract  No.  104 

590  00 

Hishwav  adjacent  to  contract  78 

16.733  56  Final 

Ox  creek  hishways 

3,560  00 

Totals 

$1,478,134  64 

Work  under  Contract  prior  to  October  1,  1013. 


C()NTR.\CT. 


Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 

Contract  No.  104 

Highway  adjacent  to  contract  78 . 

Ox  creek  hiiihways , 

Repairs  to  dike  and  highway  .  . .  , 


10... 

10-A. 

10-B. 

33... 

39... 

53... 

78... 

80... 

85... 

90... 

90-A. 

93... 
103. . . 
103... 


Totals. 


Value  of  work 

Value  of  work  done 

under  contract. 

to  October  1,  1913. 

$1,111,964  57 

$668,360  00  Relet 

174.513  90 

158.800  00 

516.336  05 

465,620  00 

24,961  03 

24,961  03  Final 

1.048,674  00 

390.120  00 

167.f.85  00 

164,575  52  Final 

49.025  95 

50,008  19  Final 

117.390  64 

110.8S6  34  Final 

13.173  00 

12,097  81  Final 

32.719  80 

30.471  24  Final 

34,950  05 

15,740  00 

35,299  24 

0 

65,121   16 

0 

197,995  03 

20.610  00 

39,370  03 

34,190  00 

15.419  90 

16.733  .58  Final 

73.3^3  50 

62.1.50  00 

10.995  00 

8.170  01) 

$3,728,847  79 

,     $2,233,553  69 
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Conirarl    Xo.    10. 

Tliiv**  contract  has  Inon  superseded  hy  contractvS  X<>s.  10-A  and 
10-B,  l»nt  the  tinal  estimate  for  same  has  not  been  sent  in. 


Conharf'  Xo,    10-A. 

(iiorire  (\  llannon,  LeveU  r,  in  chanre  of  ((.ntraet.  The  T.  A. 
(»in(?-j)ie  Co.,   r»0  Chnrch  St..   Xew   York  city,  contractors. 

F«  r  detailed  dvM-rii)ti(n  <.t'  tliis  <m. ntraet  sec*  State  En<rineer\s 
Annnal   Import  for  th(»  year  IJUJ.  V(J.   I,  pa^e  177. 

Tlii^  (vjitract  has  heen  modified  hv  alterations  as  follows: 

Alt(  rati<  n  No.  1,  aj>prov((l  hy  Canal  IJ*  ard  .March  11,  iyi2, 
clnni«;ts  plans  for  dikes  and  n])j)(  r  (him  at  Fulton  t(/  avoid  work 
now^  helicved  unnecessary  and  t(;  improve  construction  and  de- 
crease cost  (jf  dam, 

Alterati(  11  Xo.  2,  approved  hy  Canal  Hoard  March  20,  lin2, 
provides  retaining  walls  on  east  side  ahove  l(H*k  2\'o.  2  to  avoid 
appr(5priati(m  of  property. 

Alteratitai  Xo.  »3,  approved  hy  Canal  Board  July  .*^0,  1!U2, 
provides  Taintor  gates  in  upper  dam  to  regulate  water-surface 
and  reduce  flood  damage. 

The  work  done  during  the  year  consists  of  finishing  the 
Taint(*r  gates  and  dredging  the  prism  where  the  same  cuts 
through  the  old  herme  hank  between  original  eanal  and  the  river. 
The  dredging  is  being  done  by  an  improvised  machine,  the  dijv 
per  of  which  is  a  Bishop  bucket.  So  far  as  known  this  is  the  first 
time  this  bucket  has  ever  been  used  on  a  dredge.  This  contract 
was  let  December  14,  1011.  Work  was  started  Januarv  11,  1012. 
The  original  time  limit  expired  September  1,  1012.  This  time 
was  necessarily  extended,  owing  to  the  large  increase  of  work  due 
to  the  Taintor  gates  under  alteration  Xo.  3.  The  following  table 
gives  the  summary  of  work  done: 


ITEMS  OF  WORK. 


Grubbing cu.  yds 

Excavation  from  spoil  bank cu.  yda 

All  other  excavation cu.  yds.  ^ 

FcrminK  embankment cu.  yds. 

Hemlock,  sawei  lamher ff.  B.  M.' 

Bpruce,  sawed  lumber ft.  D.  M.| 


PreliTriT-ry 

estimate. 

as  affect  &'i 

by  altera- 

tionH. 


1.020 
9.070 
3S,K30 
25.22') 
25.0'>0 
21.500 


Work  done 

d'jrinK 

ycju". 


0 
0 

3.31S 
0 
0 

1,5S5 


11)7 
1.760 
31.311 
21. Oil 
lS.3)fi 
19,277 


Per  cent 

Per  cent 

of  work 

of  work 

done 

done 

duriig 

to 

year. 

date. 

0 

1    . 

0 

1') 

8  5 

SO" 

0 

S3" 

0 

73  • 

7  3 

89  • 
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ITEMS  OF  WORK. 


White  oak.  sawed  lumber ft.  B.  M. 

Firtt-claas  POTicrete cu.  yds. 

8econd-cla»  concrete cu.  yds. 

FinishiuR  concrete  surfaces stj.  fi. 

RepairiaK  tops  of  concrete  walU cu.  ft. 

Wash  wall cu.  yds. 

Stone  filling cu.  yds. 

Iron  castings,  plain lbs. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

f-in.  log  chain. lbs. 

30-in.  concrete  drain lia.  ft. 

Trenching  and  backfilling  for  3Q-in.  concrete 

drain liii.  ft. 

KemoAingold  plant  debris,  etc lump  sum 

Metal  in  Taintor  gates . .  lbs. 

CofFer-daros,  pumping,  bailing  and  draining, 

lump  sum 
Sawed  lumber,  yellow  pine  ft.  B.  M. 


Prdiminary 
estimate. 
as  affected 
by  altera- 
tions. 


2,100 
3.030 

730 
3.500 

250 
l,30i) 

400 

5,300 

6.78f) 

ll.HOO 

1,1»00 

25 

25 
I 

335,70) 

1 

24.000 


Work  done 

during 

year. 


1,2« 
1,926 

0 

0 

0 

0 
83 

0 

492 

1,280 

0 

0 

0 

10^1 
320. 6S0     I 

45' ' 
23,040  'l 


Total 

work  done 

to  date. 


Per  cent 
of  work 

done 
during 

year. 


2,061 
2.W37 

5j2 
3.150 

145 
l.lsl 

30  i 
5,032 
5,H69 
1.2S0 
2.UR 
18 

18 
100'  t 
320,rvS0 

95<;, 

23,040 


60 

6) 
0 
0 
0 
0 

21 
0 
7 

10 
0 
0 


3 
5 


0 
10 
95  5 

45 
96 


Per  cent 
of  work 

done 
to 

date. 


98  3 
96  9 
81 
90 
58 
91 
77 
95 

86  5 
10.8 
113 
72 

72 
100 
95.5 

95 
96 


Engineer's  original  estimate.  $103,05^;  plus  alterations  Nos.  1.  2  and  3.  $67,301.40;  total.  $170,362.40. 
Contractor's  original  price,  )I106.73S;  pljs  alte.-ations  Noe.  I,  2  and  3.  $67,775.90;  total.  $174,513.v0. 
Total  work  done  during  yeir,  40.1  per  cent  of  contrMt  price. 
Total  work  done  to  date,  90.9  per  csat  of  contract  prica. 

Contrarf  Xo,  10- B. 

11.  II.  Brown,  Assistant  Eiijiinecr,  in  cliaruc.  O.swciio  Von- 
stniction  Co.,  Inc.,  Fulton,  X.  Y.,  contractors. 

For  detailed  description  of  this  contract  sc^  State  Engineer's 
Annual  Ilc|)ort  for  1012,  Vol.  I,  page  178. 

Two  alterations  have  been  phiced  on  this  contract,  the  largest 
of  which,  alteration  Xo.  2,  increased  the  contract  hv  $28,701.05, 
l)nt  owing  to  the  decrease  of  $7,750  under  alteration  Xo.  1,  the 
net  increase  to  the  contract  because  of  alterations  is  $25,041. 

During  the  year  lock  Xo.  3  w'as  built,  with  the  exception  of  the 
completion  of  the  gates  and  valves,  and  all  other  work  was  pushed 
to  such  an  extent  that  the  contract  should  be  practically  completed 
on  or  before  December  1,  101.3.  The  excavation  which  could 
not  be  handled  economicallv  bv  steam-shovel  and  all  of  the  con- 
Crete,  including  the  sectional  forms  therefor,  w^ere  handled  by 
two  70-ton  McMvler  hoists  with  70-foot  booms.  These  machine? 
were  designed  especially  for  this  work,  the  booms  being  of  such 
length  that  a  machine  resting  in  the  bottom  of  lock  Xo.  8  (which 
lias  side  walls  45.5  feet  high  in  the  clear)  could  be  raised  over 
the  forms  at  the  full  height  of  the  w^all.  This  contract  was  let 
March  4,  1012.  Work  was  started  April  6,  1912.  The  time 
limit  expires  December  1,  1913. 
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This  contract  has  l)een  modified  bv  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  Board  July  30,  1912, 
substitutes  lino  drilling  for  channeling  to  expedite  work  and  re- 
duce cost. 

Alteration  Xo.  2,  approved  by  Canal  Board  September  10, 
1912,  prcA-ides  for  installing  gates,  valves,  neodle-beams,  etc.,  at 
luck  Xo.  3  (furnished  under  contract  Xo.  33). 

The  following  table  gives  the  summary  of  the  work  done: 


ITEMS  OF  WORK. 


All  aesTfttioa cu.  ydi. 

Shcetinx  and  bracing ft.  B.  M. 

ChanniJing aq.  ft 

Formiic  cmfaankment eu.  yds. 

BftllMt «ij.  )rdB. 

Kmice,  uwed  lumber  ft.  B.  M. 

White  otk,  Mw«d  himber ft.  B.  M. 

Fint^ba  eoneretr eu.  yds. 

Seeond-elaa  concrete    eu.  yds. 

Finishinf  concrete  surfscei sq.ft. 

Repairing  tops  of  concrete  walk cu.  f t. 

Stone  paving,  second-class sq.  yds. 

Waah  wall cu.  yds. 

Steel  castings lbs. 

Iron  castings,  plain Ihs. 

Iron  eastings,  machined lbs. 

Structural  stoel lbs. 

Metal  reiaforcement Us. 

Expansion  bolts  in  pUmtc .     No.' 

Repairs  to  one  "  li{ht  hoist  "  on  bulkhead  No.  1 

lump  sjm 

Repuriig  Be?ond-rlsn  riprap cu.  yds. 

Removing  buildiags lump  sun 

Clearing  up  sit?  of  contract lump  sun- 
Line  drUling sq.  ft. 

Metal  in  lock-gates lbs. 

Metal  in  nee ilc^bcairs \\». 


Preliminary 

Percent 

estimate. 

Work  done 

Total 

!    of  work 

as  affected 

during 

work  done 

done 

by  altera- 

year. 

to  date. 

duriig 

tions. 

year. 

88.140 

48.650 

82.205 

55'2 

10.000 

6.050 

6.OS0 

60  5 

6.2M 

210 

6.515 

3  5 

23.(100 

15.239 

15,709 

64  6 

2.20ft  1 

68 

68 

3 

70.00-)  ' 

44.000 

44.000 

62  8 

9,103 

2.860 

2.860 

31  4 

600  ' 

no 

110 

IS  3 

34,701 

94.7W& 

36,214 

97  4 

8.000 

2.570 

2.570 

32  1 

2  Am  . 

!« 

90 

4  5 

640 

385 

385 

PO  2 

2)5  t 

1G> 

16H 

56  9 

6.550  1 

6.2K) 

6.2\»6 

96  1 

128.600  1 

110.277 

110.277 

85  7 

Pereeot 
'   of 


t 


to 
date. 


40.000 

2^,100 

66.H35 

55 

1 

85 

1 

1 

18.750 

275.000 

54.100 


38.654 

27.213 

7.531 

14 

lOO^^i 
0 

SCi 
25<i 
6.456 
232.4a'> 
43,300 


3S.6SI 

27.643 
9.711     , 

"     I 

I 

100<i 
0 

50^',  i 
25'i 
15,680 
232.465 
43.300 


96 
96 
11 
25 

100 

0 

50 

25 

34 

84 
80 


m 

60.5 

104  2 

665 

3 

62.8 
31  4 
18  S 
98  6 
32.1 
4  S 
60  2 
56  9 
96.1 
85 
96. 
98 
14 
26. 


7 
6 
4 
5 
.& 


100 

0 

50 

25 

83.ft 
84.» 
80 


Engineer's  original  estimate,  8515.044;  plus  alterations  Nos.  1  and  2,  825.011;  total.  $540,085. 
Contractor's  price.  $491,295;  plus  alterations  Nos.  1  and  2.  $25,041;  total,  $516,336. 
Percentage  of  work  done  during  year  =  75.4. 
Percentaxe  of  work  done  to  date  -  90.2. 

Confracf  Xo.  33. 

For  detailed  description  of  this  contract  sec  Annual  Report 
for  1011,  Vol.  r. 

There  was  an  alteration  made  to  this  contract  which  elimi- 
nated all  work  not  completed.     The  final  estimate  was  $24,961.03. 


Conimd  Xo.  39. 

For  detailed  description  of  this  contract  see  State  Engineer's 
Annual  Report  for  1911,  Vol.  I. 
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This  coHtract^-fhas-beeiiT  modified  by  alterAtions  as  foUowe: 

Alteration  Xo.  1,  approved  by  Canal  Board  April  26,  1911, 
provides  additional  spoil  area  in  bed  of  river  to  expedite  work. 

Alteration  Xo.  2,  approved  by  Canal  Board  April  22,  1913, 
eliminates  excavation  at  Phoenix  bridge  to  avoid  interference 
with  bridge  contract. 

The  work  done  during  the  year  consisted  of  dredging  the  chan- 
nel north  of  Hinmansville  and  drilling  and  blasting  south  of 
Hinmansville.  The  plant  in  use  consisted  of  one  dipper  dredge 
with  a  five-yard  bucket,  two  500-cubic  yard  and  one  250-cubic 
yard  dump  scows,  two  tugs  and  two  coal  scows. 

A  small  Thew  shovel  was  moved  on  the  contract  just  below  the 
Phoenix  lock  and  is  working  between  lock  !No.  1  and  the  river. 
It  has  removed  3,260  cubic  vards. 

During  the  summer  the  east  span  of  the  Hinmansville  bridge 
was  moved  back,  to  allow  the  passage  of  the  dredging  fleet,  and 
a  ferry  maintained.  The  work  was  done  under  a  special  work 
order. 

The  following  table  gives  the  summary  of  work  done: 


ITEMS  OF  WORK. 

Preliminary 

estimate, 

as  affected 

by 
alterations. 

Work  done 
during  year. 

Total 

work  done 

to  date. 

Per  cent 
of  work 

done 
during 

year. 

Per  cent 
of  work 

done 
to  date. 

Excavation cu.  yds. 

•r. '                         1          ^ --r 

1.224.030 

192,050 

470.030 

15.7 

38.4 

EncLneer's  estimate,  1072,900. 

Contractor's  price,  11,048,674.40:   decrease  by  alteration  No.       S888.10;   total  as  affected  by 
alteration.  $1,047,786.30. 

Percentage  of  wcwk  done  during  year  =  15.2. 
Percentage  of  work  done  to  date  =  37.2. 

Contract  No.  53. 
See  Annual  Report  for  1912. 

Contract  No.  78. 
See  Annual  Report  for  1912. 

Contrnrf  No.  SO. 
See  Annual  Report  for  1912. 

Contract  No.  So. 
See  Annual  Report  for  1912. 
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The  final  estimate  for  this  contract,  amounting  to  $12,<)t>7.81, 
waa  signed  January  27,  IIU^. 

(Unit met   ,Vo.   fM). 

See  Annual  Report  for  1012. 

The  final  estimate  for  this  contract  was  signed  Dei'eniber  30, 
1912,  the  amount  on  this  residency  hting  $iJ(),4T1.24. 

Conlrarf  So,  J)()-A. 

II.   A.   J.   Castor,   Assistant   KnginetT,   in  charge  of  contract. 
T.npfer  A:  Uemick,  Buffalo,  X.  V.,  contractors. 

The  portion  of  this  contract  on  this  residency  consists  in  build- 
ing and  equipping  a  substation  adjacent  to  hx'k  Xo.  1  at  Phoenix 
to  supj)ly  power  for  the  (operation  of  lock  Xo.  1  and  the  bascule 
bridge  over  the  l(K»k;  also  the  constrncti(m  of  a  hydro-ele(*tric 
plant  at  lock  Xo.  2,  in  Fulton,  to  supply  power  for  operating*  and 
lighting  locks  Xos.  2  and  3.  The  power  for  the  bascule  leaves  in 
the  main  bridge  over  the  canal  at  Lock  street  also  passes  through 
the  house  at  lock  Xo.  1. 

The  following  table  gives  the  sunmiary  of  work  done: 


ITEMS  OF  WORK. 


Excavation      cu.  yr's. 

Chippiryz  coiicrrte ..    ..cu.  ft. 

Sheeting  and  braoinn ft.  B.  M. 

Formini?  embankment cu.  yds. 

Firet-class  concrete cu.  yds. 

Second-class  roncrete       cu.  yds. 

Finit-claw  reinforceti  concrete cu.  yd«. 

Structural  bIwI     11*. 

Metal  reinforcement Il>s. 

Iron  castings,  machined ll>e. 

Drilling  1  }-in.  holes lin.  ft. 

Drilling  3-in.  holes   lin.  ft. 

Squares  of  ro<;fiiiK sq.  ft. 

Armored  lead-covered  conductor U*. 

Painting  concrete sq.  yds. 

Electric  equipment,  1  jck  No.  1 .   . .     lump  sum 

Traveling  cranes No. 

Doors,  windows  and  woodwork No. 

Electric  capstans No. 

Coffer-<laias,  pumping,  bailing  and  draining 

lump  sum 


Preliminary 

es'.imr.te,     i  Work  done 

locks  Nob.  during 

1  and  2.  vear. 


l.Ufl 

171 

r>s 

33 

4.500 

2.522 

l.(K)7 

135 

24 

23 

•1S2 

107 

240 

229 

10.145 

7.6.50 

2().K50 

IS.SfH) 

2,775 

2.446 

3 

2 

20 

22 

21  7 

21  4 

2.0(Xl 

1.786 

5y5 

291 

1 

40^", 

2 

1  7 

2 

1  6 

2 

lO^^c  of  1 

70^c 

70^; 

Per  cent 

Percent 

Total 

of  work 

of  work 

work  done 

done 

done 

to  date. 

during 

to 

year. 

date. 

390 

16  2 

34.8 

.^36 

48.5 

53 

2.522 

56 

56 

1           135 

13  4 

13  4 

23 

96 

96 

174 

59 

95 

229 

95 

95 

1       7.650 

75 

75 

19.S00 

95 

95 

2.446 

8S.5 

88.5 

1              2 

66 

66 

1            22 

110 

110 

214 

98  7 

98  7 

1       1.7S6 

89 

89 

1          291 

49 

49 

40^^; 

40 

40 

1                 >  7 

So 

85 

1                1.6 

80 

80 

lO-^J  of  1 

5 

5 

TOTc 

100 

100 

•  Incrcific  in  item  second-cl^a.^  concrete,  from  137  to  212  cubic  yards,  for  entire  contract,  by  order  of  Caoa 
Board  Januar>'  29.  1913. 

Engineer's  estimate,  entire  contract.  $64,840. 

Contractor's  price,  entire  contract,  $64,020.20;  with  addition  by  Canal  Board,  $61,920.20. 

Contractor's  iK-ice  on  this  residency.  $34,950.05;  with  addition  by  Canal  Boafd,  $35,490.05. 

Percentage  of  work  done  during  year,  43.0. 

Percentage  of  work  done  to  date,  45. 
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Contract  No,  93. 

H.  A.  J.  Castor,  Assistant  Engineer,  in  charge  of  contract 
MacArthur  Bros.  Co.  &  Lord  Electric  Co.,  contractors. 

The  portion  of  the  contract  on  this  residency  consists  of  the 
electric  equipment  for  lock  No.  3. 

The  contract  was  let  in  August,  1913.  No  work  done  to  Oc- 
tober 1,  1913. 

Engineer's  estimate  for  entire  contract $393,701.00 

Contractors'  price  for  entire  contract 379,693.50 

Contractors'  price  on  this  residency 35,299.24 

Contract  No.  100. 

S.  Keswick,  Assistant  Engineer,  in  charge  of  contract.  W.  J. 
Bums  Co.,  Syracuse,  N.  Y.,  contractors. 

This  contract  was  let  September  12,  1913,  and  except  for  op- 
eration of  the  ferry  during  September,  no  work  has  been  done. 

Engineer's  estimate  for  entire  contract $181,923.00 

Contractor's  price  for  entire  contract 179,061.00 

Contractor's  price  on  this  residency.  .' 65,121.16 


Contract  No.  103. 

For  constructing  a  bascule  bridge  over  the  Osw^o  canal  and 
three  arch  spans  of  reinforced  concrete  over  the  Osw^o  river 
at  Phoenix.  This  work  joins  six  arch  spans  that  are  under  con- 
struction by  the  townships  of  Lysaiider  and  Schroeppel. 

A  coffer-dam  was  built  to  enclose  the  site  but  on  its  failure 
the  work  in  the  prism  was  put  over  and  work  rushed  on  the 
land  and  river  pits.  In  the  river  pit  tlie  excavation  has  been 
finished  and  the  concrete  work  partly  completed.  In  the  land 
pit  no  concrete  has  yet  been  placed. 

The  following  table  gives  the  summary  of  work  done: 


ITEMS  OF  WORK. 


Chapter  U7.  Lwi  of  1909. 
I.  pumping,  buling  and  dmning 

lumpsum 

cu.  ydi. 

eonereie eu.  yds. 


Prelunlnary 
eftimate. 

Work  done 

during 

year. 

Total 

work  done 

to  date. 

Percfrnt 
of  work 

done 
during 

year. 

1 

17.300 

1,730 

30% 
3.197 
348 

30% 
3.197 

•no 

30 

18.6 

20.1 

Percent 
of  wwk 

done 
to 

date. 


30 
18.5 

ao.i 
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ITEMS  OP  WORK. 


Prdimmary 
atimate. 


Beoond^lMi  reiaforoed  oofkcrete cu.  yds. 

Stnietunl  steel lbs. 

MeUl  reinforoemeoi Ibe. 

Fibs  duct fin.  ft. 

Timb«  crib himp  mm 

MaiateDAooe  of  navisAtion hunp  sum 

Chapter  79t,  Lav  of  1911. 
Coffer-daiM,  pumping,  buling  and  draining 

\\UDpnam 

Exeavalion cu.  yds. 

Seoond-ebM  ooocrete cu.  ydit. 

Btraetural  steel Ibe. 


1.430 

l.OM.OOO 

OT.OOO 

4.400 

1 

1 


1 

100 

470 

72.000 


Work  done 

durinf 

year. 


202 

5.780 

11.638 

517 

100*^c 

40'o 


80^c 

305 
1,300 


Pereent 

Pereent 

ToUl 

of  work 

01  wore 

work  done 

dooe 

done 

to  date. 

during 

to 

year. 

date. 

202 

14.1 

14.1 

5.780 

0.5 

0.5 

11.638 

12 

12 

517 

11.7 

11.7 

100% 

100 

100 

40*  i 

40 

40 

«K-f 

80 

80 

99 

99 

99 

305 

64.9 

64.9 

1.300 

1.8 

1.8 

Enginoer't  estimate.  S185.655.    ('oatractor's  price.  5197.905. 
Percentage  of  work  done  during  year,  10.4. 
Percentage  of  work  done  to  date,  10.4. 

Contra^-t  No.  104. 

M.  D.  Ewell,  Assistant  Engineer,  in  charge  of  contract.  R. 
B.  Murdock,  Crown  Point,  X.  Y.,  contractor. 

For  detailed  description  of  this  contract  see  Annual  Report 
for  1912. 

During  the  year  this  work  was  pushed  and  is  verv  near  com- 
pletion. The  arch  ring  and  abutment  were  built,  the  embank- 
ment made  and  roadway  completed,  except  for  the  brick  pave- 
ment. 

The  following  table  gives  the  summary  of  .work  done : 


ITEMS  OF  WORK. 


Excavation cu.  yds 

Forming  embankment cu.  yds 

8econd-clafl8  concrete cu.  yds.  j 

Firet-claR8  reinforced  concrete cu.  yds. , 

Structural  steel lt». 

Metal  reinforcement lbs. ' 

Miscellaneous  cast  iron  and  steel lbs. 

Brick  pavement sq.  yds. 

Parapet  walb lin.  ft. 

Wooden  fence lin.  ft. 

Lamp  posts  and  trolley  poles No. 

Waterproofing sq.  yds. 

Furnishing  and  laying  conduits. 

lin.  ft.,  lump  sum 

Muntaining  highway  traffic lump  sum 

Deduct  for  existing  bridge  superstructure. 

lumpsum 


Prdiminary 
estimate. 


5.300 

5,000 

•720 

1.470 

104.000 

32.000 

2,000 

1.650 

400 

400 

8 

800 

820 
1 

1 


Work  done 

during 

year. 


3,103 

3,194 

923 

1.367 

94,4.56 

29.759 

452 

397 

388 

320 

7 

503 


ir.' 


94  ■  (1 

ioo*:'o 

100% 


Total 

work  done 

to  date. 


3.467 

3.194 

923 

1,367 

94.456 

29.759 

452 

397 

3aH 

320 

7 

503 


ic 


lOO'r 
lOO'^f 


Percent 
of  work 

done 
during 

year. 


58 
64 
112 
92 
90 

22. 

24 

97 

80 

87. 

63 

94 
100 

100 


Per  oeot 
of  work 

done 
to 

date. 


.5 
.5 


65.5 
64 

112. S 
92. 
90. 
93 
22. 
24 
97 
SO 
87. 
63 

94 
100 

100 


*  Increase  in  second-class  concrete  from  720  to  930  cubic  yards  by  order  of  Canal  Board.  September  9,  1913. 
Engineer's  estimate.  $45,580.    Contractor's  price,  $39,370. 
Percentage  of  work  done  during  year.  85.5. 
Percentage  of  wcvk  done  to  date.  87. 
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Highway  Adjacent  to  Contract  No.  78. 
See  Annual  Report  for  1912. 

Ox  Creek  Highways. 

S.  Eeswick,  Assistant  Engineer,  in  charge  of  contract  James 
Stewart  &  Co.,  Inc.,  New  York  city,  contractor. 

For  general  description  of  this  contract  see  Annual  Report 
for  1911,  Vol.  I,  page  186. 

During  the  year  this  work  was  practically  completed,  roads 
Xos.  1,  2,  3,  4,  5  and  6  and  the  various  bridges  being  raised  and 
a  number  of  culverts  built 

The  following  table  gives  the  summary  of  work  done: 


ITEMS  OF  WORK. 


Cleving lump  Bum 

Grubbing cu.  yds. 

ExeavataoQ eu.  yds. 

Sheetuu  and  bracing ft.  B.  M. 

EmbftDunent cu.  yds. 

Lining cu.  yds. 

Second-clns  ooncrete cu.  yds. 

Cobblestone  paving sq.  yds. 

Fourth-elaas  riprap cu.  yds. 

15-ineh  east  iron  pipe lbs. 

Metal  reinforcement lbs. 

Wooden  fence lin.  ft. 

Muntaining  highway  traffic lump  sum 

CaffcT'dams,  pumiung,  bailing  and  draimng, 

lumpsum 
Raiamg  bridge  aopentructures No. 


Preliminary 
estimate. 


1 

4.400 

55.200 

3.000 

49,200 

1,580 

1,400 

26 

850 

8.000 

1.450 

14,300 

1 

1 
7 


Per  cent 

Work  done 

Totol 

of  work 

during 

work  done 

done 

year. 

to  date. 

during 

i(xr, 

100% 

100 

1.992 

2.213 

45.3 

43.810 

48.205 

79.4 

2,000 

2.000 

66.7 

33,892 

37.104 

68.9 

1,445 

1,445 

91.5 

1,212 

1,234 

86.6 

26 

26 

100 

213 

213 

25.1 

8.140 

8.140 

101.7 

1.100 

1.100 

75.8 

12.634 

12.634 

88.3 

100% 

100% 

100 

100% 

100% 

100 

7 

t 

100 

Per  cent 
of  work 

done 
to 

date. 


100 
60.3 
87.3 
66.7 
75.4 
91.5 
88.2 

100 
25.1 

101  7 
75  8 
88  3 

100 

100 
100 


Engineer's  estimate,  173.000.    Contractor's  price.  $73,353.50. 
Percentage  of  work  done  during  year,  80. 
Percentage  of  work  done  to  date.  85. 

Repairs  to  Dike  and  Highway  south  of  Fulton. 

M.  D.  Ewell,  Assistant  Engineer,  in  charge  of  contract 
Joseph  H.  Conners,  Fulton,  X.  Y.,  contractor. 

For  the  repairs  to  the  dike  south  of  the  city  of  Fulton,  and 
the  raised  highway,  which  is  a  continuation  thereof.  This  con- 
tract covers  the  same  location  as  was  formerly  included  in  con- 
tract  Ko.  78  and  the  adjacent  highway,  and  consists  of  repairs 
to  that  work.  These  repairs  were  made  necessary  by  damages 
due  to  the  extreme  high  water,  which  was  caused  by  the  tempo- 
rary shortening  of  the  spillway  of  the  upper  dam,  when  the  Tain- 
tor  gates  were  installed.  The  waves,  because  of  the  wind  blowing 
almost  continuously  during  the  high-water  period,  had  a  reach 
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of  a)H)ut  a  mile,   damaging  the  stone  protection  and  partially 
washing  out  the  raised  highway  not  protected  by  stone  work. 
The  following  table  gives  the  summary  of  work  done: 


ITEMS  OF  WORK. 


PrvKmiittry 
citinulc. 


EmfaukiiMBt cu.  ydn.l  3.700 

Rtbotldiiic  «Mh  wtil ni.  yds.  8M) 

Gnrtl  filfing ni.  yds.  2(N) 

Lining «i.  yd«..  362 

Ripnp cu.  yd».  I.3h0 

Stone  MTiaf an.  yds.'  2AS 

ReiMinnc  fenee hn.h.  700 

I 

Ei«inaar*i  eitimato,  1 10.01 2.    (Contractor's  price,  tlO.995. 
Peroentace  of  work  done  during  year,  74.5. 
Peroentsfe  ci  work  done  to  date,  74.5. 


Pweent 

Work  done 

Total 

of  work 

durinc 

work  done 

done 

yev. 

(odnte. 

durinc 
yew. 

2.571 

2.571 

W.5 

973 

973 

110 

0 

0 

0 

317 

317 

87.5 

1.010 

1.010 

73 

144 

144 

54 

200 

200 

28.6 

P«re«Dt 
of 


to 

dftle. 


«0  5 
110 
0 
87.5 
73 
54 
28.6 


OswKGo  Canal,  Residency  Xo.  2. 
Resident  Engineer  James  Burden  reports: 

Contract  Xo.  35. 

George  II.  Haley,  Assistant  Engineer,  in  charge. 

This  contract  is  for  improving  the  Oswego  canal  between  a 
point  0.56  of  a  mile  above  Utica  street  bridge  and  the  harbor  line 
north  of  Bridge  street  in  Oswego,  including  the  construction  of 
locks  Xos.  7  and  8,  of  14.5  and  11.1  feet  lift,  respectively,  and 
other  incident^il  work.     Length  of  contract,  0.85  mile. 

The  contract  was  awarded  to  the  Gilmour-IIorton-AUen  Com- 
pany, September  1(),  1007.  The  contract  price  as  modified  by 
alterations  Xos.  1,  2,  3,  4,  5,  7,  8,  0,  10  and  11  is  $723,632.14. 

This  contract  has  been  modified  bv  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  Board  June  11,  1908, 
changes  lo(*k-gates,  gate  recesses,  etc.,  to  conform  to  new  stand- 
ards. 

Alteration  Xo.  2,  approved  by  Canal  Board  April  14,  1909, 
changes  location  of  lock  Xo.  7 ;  retains  portion  of  tow-path ; 
changes  details  of  lock  construction;  omits  moving  weigh-lock 
building  to  decrease  expense. 

Alteration  Xo.  3,  approved  by  Canal  Board  October  22,  1909, 
enlarges  bulkhead  at  upper  end  of  hydraulic  canal  to  provide 
greater  power  development. 
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Alteration  No.  4,  approved  by  Canal  Board  February  23,  1910, 
provides  spoil  back  of  east  wall  of  lock  Xo.  8  for  docking,  etc. ; 
provides  conduit  back  of  east  wall  of  lock  Xo.  8  to  drain  operating 
syphon. 

Alteration  Xo.  5,  approved  by  Canal  Board  March  23,  1910, 
provides  for  reconstruction  of  old  wall  on  east  side  between  locks 
Xos.  7  and  8  to  provide  better  construction. 

Alteration  Xo.  7,  approved  by  Canal  Board  July  19,  1911, 
provides  for  backing  old  wall  between  curved  dam  and  guard-lock, 
with  concrete  to  place  in  proper  condition. 

Alteration  Xo.  8,  approved  by  Canal  Board  October  11,  1911, 
provides  for  replacing  old  wall  for  support  of  roadway  west  of 
lock  Xo.  7,  due  to  poor  condition  of  old  wall ;  and  same  for  wall 
adjacent  to  Francis  Perrot  malt  house;  substitutes  spoil  for  em- 
bankment back  of  retaining  wall,  Sta.  1187  to  Sta.  1198  (em- 
bankment not  necessary). 

Alteration  Xo.  9,  approved  by  Canal  Board  May  22,  1912, 
provides  new  bridge  over  hydraulic  canal  at  lock  Xo.  7  on  ac- 
count of  poor  condition  of  existing  structure. 

Alteration  Xo.  10,  approved  by  Canal  Board  June  11,  1912, 
increases  height  .of  spoil  bank  adjacent  to  lock  Xo.  7  to  fa- 
cilitate work;  provides  concrete  wall  back  of  lock  Xo.  7  to  re- 
place old  wall  (in  poor  condition)  ;  eliminates  embankment,  Sta. 
1198  to  Sta.  1203,  and  substitutes  spoil  (embankment  unnec- 
essary) ;  provides  guide  piers  above  kx'k  Xo.  7  to  safeguard 
traffic. 

Alteration  Xo.  11,  approved  by  Canal  Board  Xovember  12, 
1912,  eliminates  work,  Sta.  1164  to  Sta.  1172,  and  transfers 
same  to  contract  Xo.  37  at  no  increased  cost. 

Work  on  this  contract  was  nearly  completed  during  the  year. 

The  following  table  shows  the  percentage  of  work  done  during 
the  year,  as  well  as  the  percentage  of  work  done  to  date : 


ITEMS  OF  WORK. 


Eieavation cu.  yds, 

Sheeting  and  bracing ft.  B.  M 

Kmhuitment cu.  yds, 

Lining cu.  yds, 


Preliminary 
estimate,  as 
affected  by 
alterations. 


172,447 

58.000 

5.345 

293 


Work  done 
dxiring  year. 


3,939 

0 

196 

198 


Total 

work  done 

to  date. 


154.357 

310 

4.26S 

19j 


Per  cent 
of  work 

done 
during 

year. 


2  3 
0 

3  7 
67.6 


Percent 
(rfwork 

done 
to  date. 


89.3 
0  6 
80 
67.6 
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ITEMS  OF  WORK. 


Puddle cu.  yds. 

Sftwed  lumber,  yellow  pine  or  Douflae  fir, 

ft.  B.  M. 

Sftwed  himber,  ^iruoe ft.  B.  M. 

Sftwed  himber,  white  ode  in  miter-eilU  and 
gatee ft.  B.  M. 

Sftwed  lumber,  white  ode ft.  B.  M. 

8ttW6d  hunber,  ereoeoted  yellow  pine  or  DouglM 
fir fl.B.  M. 

Seeond-ebis  concrete eu.  yds. 

Reinforced  eoocrete cu.  yda. 

Fir8V«UMi  maeonry  bridge  coping cu.  yds. 

Pointing  old  maaonry lin.  f t. 

Fourth-class  riprap cu.  yds. 

4-inch  WTOu^t  iron  pipe  and  specials U«. 

5-ineh  wrought  iron  pipe  and  specials \\». 

2-inch  (Mpe  vdyes No. 

4-ineh  pipe  vdves No. 

12-inch  pipe  vdves No. 

20-ineh  pipe  vdves No. 

7-inch  vacuum  gages No. 

Structurd  steel Ihe. 

Metd  in  lock-gates lbs. 

Meid  in  needle-dams Ihs. 

Metd  in  loek-vdves Ihs. 

Metd  reinforcement Ihs. 

Iron  castings,  pldn lh«. 

Iron  castings,  machined lbs. 

Wood  block  p«vement sq.  yds. 

Fender  fastenings No. 

Expansion  bolts  in  place No. 

Wrought  iron  pipe  railing lin.  ft. 

Scroll  railing lin.  ft. 

Gate  hoists,  class  "  A  " No. 

Gate  hoists,  class  "  B  " No. 

Gate  hoiste.  class  **  E  " No. 

Removing  old  bridge  superstructures,. 

lump  sum 

Raising  buildings lump  sum 

Maintaining  highway  traffic lump  sum 

Conduit,  east  of  kick  No.  8 hmip  sum 

Removing  concrete  in  bridge  abutments 

lump  sum 

Removing  hydraulic  canal  bridge  and  bulk- 
head gates lump  sum 


Preliminary 
estimate,  aa 
affected  by 
dtcratioas. 

Work  done 
during  year. 

Totd 

work  doot 

to  date. 

Pereent 

of  work 

done 

during 
jmt. 

Pcrecot 

of  work 

doM 

to<kte. 

490 

0 

390 

0 

79.7 

40.970 

10.487 

25.566 

25.3 

62.4 

1.500 

0 

1,300 

0 

86.6 

12.900 

5,826 

12.266 

45.2 

95 

44,600 

18.467 

40,485 

41.4 

90.7 

13.000 

14,478 

14,478 

111.4 

111.4 

&5.800 

528 

62,654 

0.0 

94.4 

1,661 

149 

1,647 

9.9 

99.1 

4 

2 

2 

50 

fiO 

3.400 

0 

2.221 

0 

65 

95 

0 

5 

0 

5.1 

6,960 

0 

5,936 

0 

85.3 

8i*0 

0 

736 

0 

83.7 

2 

0 

2 

0 

100 

8 

0 

8 

0 

100 

2 

0 

2 

0 

100 

2 

0 

2 

0 

100 

4 

0 

4 

0 

100 

475.480 

112,785 

434,252 

23.8 

91.3 

406.000 

22.411 

385. on 

55.4 

94.8 

85.000 

3.150 

79.077 

3.7 

93  2 

33.000 

0 

31.125 

0 

94.3 

230.240 

15.220 

193.664 

66.2 

84 

52.950 

4,001 

41.167 

7.7 

78.3 

17.300 

0 

16.141 

0 

93.2 

500 

0 

439 

0 

87.8 

1.060 

0 

984 

0 

92.8 

115 

0 

55 

0 

47.8 

1.420 

1,247 

1.247 

87.7 

87.7 

440 

0 

396 

0 

90 

2 

2 

2 

100 

100 

12 

2 

11  5 

16.7 

95.8 

5 

0  45 

5 

9 

100 

$100 

0 

$75 

0 

75 

IWKI 

0 

$900 

0 

100 

L^KI 

0 

$375 

0 

75 

1500 

0 

$400 

0 

80 

$73  85 

0 

$73.85 

0 

100 

$850 

$510 

$510 

60 

60 

Total  of  all  work  done  during  year  -  3.7  per  cent  of  estimated  cost. 
Total  of  all  work  done  to  date  -  92.3  per  cent  of  estimated  cost. 

Not  included  in  the  almve  is  extra  and  unspecified  work  order,  dated  August  4,  1913,  amounting  to  $2,463 .36t 
which  was  completed  during  the  year. 

Contract  No.  90. 

George  11.  Haley,  Assistant  Engineer,  in  charge. 

This  contract  is  for  furnishing  and  installing  equipment  for 
operating  and  lighting  locks  Xos.  7  and  8  on  the  Oswego  canal 
and  similar  work  on  other  residencies. 

The  contract  was  awarded  to  D'Olier  Engineering  Co.,  April 
12,  1910. 

This  contract  has  been  modified  hv  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  Board  August  9,  1910, 
improves  design  of  coimection  between  turbines  and  governors. 
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Alteration  No.  2,  approved  by  Canal  Board  December  29,  1910, 
makes  changes  in  ducts,  conduits,  machinery  recesses,  pull  boxes, 
junction  boxes,  etc.,  to  procure  better  construction  and  fit  field 
conditions. 

Alteration  Xo.  3,  approved  by  Canal  Board  June  28,  1911, 
changes  type  of  conduit  crossings  for  lock  and  location  of  con- 
trollers, lamp  poles  and  conduits,  to  secure  better  construction 
and  expedite  work. 

Alteration  Xo.  4,  approved  by  Canal  Board  October  22,  1912, 
eliminates  unfinished  work  at  locks  Kos.  2,  7  and  8,  Oswego 
canal  (concrete  work  not  completed)  ;  makes  changes  in  conduit 
construction  at  lock  Xo.  8,  Oswego  canal,  and  lock  Xo.  12,  Cham- 
plain  canal,  to  facilitate  construction  and  suit  field  conditions. 

The  contract  was  completed  in  December,  1912. 

The  following  table  gives  the  summary  of  work  done  on  this 
residency : 


ITEMS  OF  WORK. 


Chilling  concrete cu.  ft. 

Seoond-eufH  concrete eu.  yds. 

Structural  sted Ibi. 

Iron  CMtingt,  plain lbs. 

Metal  dueiB lbs. 

Reinforoed  concrete  conduit,  double  duct.lin  ft. 

Driffing  IHnch  boles  for  ducts lin.  ft. 

Drilling  3-indi  holes  for  ducts lin.  ft. 

Lead-covered,  rubber-insulated  ocmducton,  lbs. 
Miaodlaneous  electrical  equipment,  lock  No.  8, 

lumpsum 
MiscellaiieoQS  electrical  equipment,  lock  No.  7, 

lumpsum 
Muntenance  aeeessories,  lock  No.  7.hunp  sum 
Maintenance  acoessoriea,  lock  No.  8. lump  sum 
Coffer-dame,  pumping  and  bailing. .  .lump  sum 

Vahre-operating  machinery lbs. 

Gate-operating  machinery lbs. 

Lamp  poles No. 

3-hp.  motors No. 

7^np.  motors No. 

Metal  duets,  delivered lbs. 

Lead-corered     rubber-insulated     conductors, 

delivered lbs. 

Lamp  poles,  deGvo-ed No. 


estimate,  as 
affected  by 
alteratbos. 

Work  done 
during  year. 

Totol 

work  done 

to  date. 

7.2 

03 

1.136 

2,656 

1,807 

5 

10 

11 

-106 

$100.46 

1202.67 

0 

0 

150 

1,459 

326 

3 

0 

0 
186 

771 
3 

8 

0.3 

38.533 

22,780 

15,878 

523 

70 

167 

10.430 

$1,932 

$3,435 

$30 

$30 

$50 

16.834 

41,461 

15 

4 

8 

186 

771 
3 

11,932 

13,435 
130 
S30 
S50 

15 
4 

8 

3  ' 

Percent 

of  work 

done 

during 

year. 


0 

0 

100 


20 
0 
0 


100 


Percent 
of  work 

done 
to  date. 


100 

100 
100 
100 
100 


100 
100 
100 


100 


Not  inelnded  in  the  above  are  extra  and  unspecified  work  orders  of  July  25,  September  12  and  December  19, 1912. 
•mounting  to  $38U1. 

Contract  No.  37. 

Edward  M.  Ellis,  Assistant  Engineer,  in  charge. 
This  contract  is  for  improving  the  Oswego  canal  between  Ful- 
ton and  Oswego,  including  the  construction  of  locks  Xos.  5  and 
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6,  of  20  and  18  foot  lift,  respectively,  with  adjoining  dams  and 
other  incidental  work.    Length  of  contract,  9.73  miles. 

The  contract  was  awarded  on  December  9,  1910,  and  trans- 
ferred on  April  19,  1911,  to  Henry  P.  Burgard.  The  contract 
price,  including  alterations  Xos.  1,  2,  3,  4,  5,  6,  7  and  8,  is 
$2,500,118.76. 

This  contract  has  been  modified  bv  alterations  as  follows: 
Alteration  Xo.   1,  approved  by  Canal  Board  September  27, 

1911,  flattens  side  slopes,  Sta.  6(>0  to  Sta.  680  and  eliminates 
wash  wall  on  account  of  soft  material. 

Alteration  No.  2,  approved  by  Canal  Board  January  11,  1912, 
strengthens  gate  hoist,  class  ^'A,"  for  more  rapid  operation;  ex- 
tends dike  west  of  lock  No.  5  to  provide  highway. 

Alteration  Xo.  3,  approved  by  Canal  Board  March  11,  1912, 
provides  guide  cribs  at  upper  end  of  lock  Xo.  5  to  saf^uard 
traffic. 

Alteration  Xo.  4,  approved  by  Canal  Board  June  11,  1912, 
increases  sections  of  dams  Xos.  5  and  6  to  insure  stability;  pro- 
vides for  excavating  dike  below  lock  Xo.  6  to  prevent  same  being 
carried  away  and  deposited  in  channel,  and  for  excavation  of 
rock  at  approach  to  bulkhead  Xo.  6  to  improve  hydraulic  con- 
ditions. 

Alteration  Xo.  5,  approved  by  Canal  Board  June  11,  1912, 
changes  plans  for  operating  platforms  of  bulkheads  Xos.  5  and 
6  to  secure  greater  strength. 

Alteration  Xo.  6,  approved  by  Canal  Board  July  23,  1912, 
provides  additional  coffer-dams,  etc.,  made  necessary  by  altera- 
tion Xo.  4. 

Alteration  Xo.   7,   approved  by   Canal   Board  Xoveraber   12, 

1912,  adds  to  contract  a  portion  of  contract  Xo.  35,  Sta.  1164  to 
Sta.  1172. 

Alteration  Xo.  8,  approved  by  Canal  Board  April  22,  1913, 
increases  size  of  field  office  to  provide  adequate  accommodations 
for  engineering  force. 

The  placing  of  concrete  at  both  locks  Xos.  5  and  6  is  nearing 
completion  and  work  is  progressing  on  the  coffer-dams  for  both 
dams. 
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The  following  table  gives  a  summary  of  work  doae  during  the 
vear  and  the  total  work  doue  to  date: 


ITEMS  OF  WORK. 


sssrs 

Went  dm 

Tool 

PsHBt 

-J? 

SSi^ 

duriixr—. 

toibU. 

T«. 

11.000 

ITS 

tlM 

3M,000 

g 

70 

■i 

146 

IM 

SJ7 

UOO 

1300 

PicldoaM.ilt«ti« 


Rocul  "A,"  adjacent  to  Contract  No.  37. 

Edward  M.  KUis.  Assistant  Engineer,  in  charge. 

This  contract  is  for  constructing  a  highway  at  the  west  end  of 
diim  Xo.  6,  made  necessary  by  tho  canal  improvement  Length, 
about  1,400  feet 

The  contract  was  awarded  to  II.  P.  Eurgard,  January  3.  1912. 
The  contract  price  is  $4,li:il>. 

The  following  table  gives  a  suinmory  of  the  work  done  dui^ 
ing  the  year  and  the  total  work  done  to  date: 


ITEMS  OF  WORK. 


sS£Skk«w 


ToUl  of  all  work  doao  durina  ye 
TdUJ  d  tH  work  dou  U  dale  = 
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Road  "  B/'  adjacent  to  Contract  No.  37. 

Edward  M.  Ellis,  Assistant  Engineer,  in  charge. 

This  contract  is  for  constnicting  a  highway  through  the  south- 
em  end  of  and  to  the  south  of  Minetto,  made  necessary  by  the 
construction  of  the  canal  improvement.  Length,  5,960  feet,  ap- 
proximately. 

The  contract  was  awarded  to  H.  P.  Burgard,  January  3,  1912. 
The  contract  price,  including  alteration  of  November  30,  1912, 
is  $91,531. 

The  contract  has  been  completed.  The  following  table  gives  a 
sunmiary  of  the  work  done  during  the  year  and  the  total  work 
done  to  date,  subject  to  slight  modification  in  the  final  estimate: 


ITEMS  OF  WORK. 


CleiriDg lump  sum 

EKMTfttion ou.  yds. 

ronung  cmbftnkmmt cu.  yds. 

limng cu.  ydt. 

Seoood-ohMi  oonerete cu.  yds. 

Thiid«lMi  npnp cu.  yds. 

Fourth-clan  riprap cu.  yds. 

Broken  itone  macuflain  in  bottom  ooutm, 

cu.  yds. 
Broken  stone  macadam  in  top  course  .  cu.  yds. 
Manadam  stone,  Noe.  2  and  3  mixed,  in  jriao^t 

cu.  yds. 

Ktominous  material  "A" gate. 

Metal  reinforcement lbs. 

Cobble  paving so.  yd*. 

Guard  railing lin.  ft. 

Book  spoil cu.  yds. 


Preliminary 

Total 

work  done 

to  date. 

estimate,  as 
affected  by 

Work  done 
during  year. 

1100 

15 

sioo 

40,125 

1.552 

37.128 

31.750 

246 

29.246 

1.610 

188 

1,823 

130 

15 

117 

450 

117 

117 

290 

175 

175 

300 

245 

245 

150 

134 

134 

12 

9 

9 

4.100 

3,851 

3,851 

1,560 

156 

1.193 

320 

189 

189 

6.400 

3.991 

3.991 

13,625 

9.100 

9.100 

5 
3.0 


0 
11 
11 
26 
60.3 


81.7 
89.3 

75 

93.0 

10 

59.1 

62.3 

66.8 


100 
92. S 
02.1 
US  2 
00 
20 
60.3 

81.7 
80.3 


75 

03 

76 

60. 

62 


66.8 


Total  of  all  work  done  duriaK  year  =  12.6  per  cent  of  estimated  cost. 
Total  of  all  work  done  to  date  =  89.4  per  cent  of  estimated  coast. 


Contract  No.  90-A. 

George  H.  Haley,  Assistant  Engineer,  in  charge. 

This  contract  is  for  the  furnishing  and  equipment  of  a  hydro- 
electric power  plant  at  lock  Xo.  7,  electric  capstans  at  locks  Nos. 
7  and  8  and  transmission  lines,  arc  light  poles  and  arc  lights  b^ 
tween  lock  Xo.  8  and  the  power  plant  at  lock  Xo.  7  and  similar 
work  on  Residency  Xo.  1,  Oswego  canal. 

The  contract  was  aw-arded  to  Lupfer  &  Reraick,  August  8, 
1912.  The  contract  price  for  the  portion  of  the  work  on  this 
residency  is  $12,714.96. 
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The  following  table  gives  the  summary  of  work  done  on  this 
residency : 


ITEMS  OF  WORK. 


EmTtttian eu.  yda. 

Chippinic  coBcrete oo.  ft. 

Chipping  edges  of  machuury  reocai tin.  ft. 

Seoond<laB8  cooerete cu.  yds. 

^itt^laM  remforoed  concrete eu.  yds. 

Stroetaral  tteal lbs. 

Metal  raafonenent Ibi. 

Iron  castings,  machined Ibi. 

DnUing  l^in.  holci ttn.  ft. 

Drilling  3-u.  holes fin.  ft. 

Squares,  roofing squares 

Fating  oonerete sq.  yds 

Eleetrieal  equipment lump  sum 

Trsvdin^  crane lump  sum 

Doors,  wudows  and  woodwork luiap  sum 

Caffer-dams,  pumping,  bailing  and  draining, 

himp 


Preliminary 
estimate. 


50 
32 

34.6 
27.4 
158.8 
6,473 
11,137 
2,550 
14 
6 

11. 

290 

$6,500 

1480 

>480 

1240 


15 


Work  done 

during 

year. 


10 

27 

34 

22 

151 

6.293 

10,598 

2.550 

6 

4 

11 

280 

S55 

1480 

6480 


$21.60 


Percent 

Total 

of  work 

done 

to  date. 

during 

year. 

10 

20 

27 

84.4 

34 

98.3 

22 

80.3 

151 

95.1 

6.293 

97.2 

10.598 

96.2 

2.550 

100 

6 

42.9 

4 

66.7 

11 

98.7 

280 

96.6 

$55 

I 

$480 

100 

$480 

100 

$21.60 

9 

Per  cent 
of  work 

done 
to  date. 


20 

84.4 

98.3 

80.3 

95.1 

97.2 

95.3 

100 
42.9 
66.7 
98.7 
96.6 
1 

100 

100 


Total  of  all  work  done  during  year  =  52.7  per  cent  of  estimated  cost. 
Total  of  all  work  done  to  date  =  52.7  per  cent  of  estimated  cost. 


Contract  No.  37-R. 

Edward  -M.  Ellis,  Assistant  Engineer,  in  charge. 

This  contract  is  for  the  removal  of  bodies  from  the  Minetto 
cemetery,  located  within  the  limits  of  contract  Xo.  37,  to  a  new 
cemetery  located  outside  the  flow  line. 

The  contract  was  awarded  to  Salladin  &  Ilenrick,  Xovember 
29,  1912,  for  $4,890.80. 

The  contract  has  been  completed.  The  following  table  gives  a 
summary  of  the  work  done  during  the  year  and  the  total  work 
done  to  date : 


rrEMS  OF  WORK. 


Lane  boxes No. 

Small  boxes No. 

Bodies  in  large  boxes,  for  exhuming,  trans- 
porting and  rebtarring  in  new  cemetery 

No. 

Bodies  in  small  boxes,  for  exhumin;,  transport- 
ii^  and  reinterring  in  new  cemetery No. 

BoduB,  for  wrhnming,  transporting  and  rein- 
tening  in  other  cemeteries No. 

For   taung  up,   transportiag   and   resettii; 
moDuments  m  new  cemetery N  j. 


Prelinunary 
estimate. 


15') 
275 


135 
265 

23 

81 


Work  done 

during 

year. 


20 
212 


20 

252 

23 

72 


Total 

work  done 

to  date. 

Pw  cent 

o(  work 

done 

during 

year. 

20 
242 

13  3 

88 

20 

14.7 

252 

95.1 

23 

92 

72 

93 

Per  cent 
of  wwk 

done 
to  date. 


13.3 

88 


14  7 
95  1 
92 

90 
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ITEMS  OP  WORK. 


For  Ukiiig  up.   tmiaporttnc  mmI  nteitanc 

imwinnmnti  in  other  oeoietehei No. 

For  tddng  op,   tnaqwrtins   and  reMttinc 

tablali  ormaikcn  in  oew  ooBMiVT No. 

For  taking  up,   tnnsporting  and   raaettinK 

tablali or mnrkcrt in oiho' o«metaiei  ..No. 
For  foniiihinf ,  painting,  numbering  and  wi- 

ting  new  marken No. 

CoBseie  fooadation ni.  ft. 

Fence,  iacludiog  gatoi,  pcsto,  etc Ua.  ft. 


Percent 

Work  done 

Total 

oTwork 

during 

woricdoar 

done 

year. 

to  data. 

daring 
year. 

10 

10 

83.3 

185 

185 

97.4 

28 

28 

112 

140 

140 

70 

1.036  5 

1.036.5 

103  6 

872 

872 

96.8 

Ptreent 
01  work 

done 
to  data. 


8S.3 

97.4 

112 

70 

103.6 
96.8 


Total  of  all  work  done  dunnx  year  =  74.6  per  cent  of  estimated  ooat. 
Total  of  all  work  done  to  date  -  74.6  per  cent  of  estimalsd  cost. 

Not  included  m  the  above  is  an  extra  and  unspecified  work  order,  dated  Miy  2).  1913,  amounting  to  S23,  whiek 
completed  duhng  the  year. 


Water-Sipply  Residency. 

Resident  Engineer  L.  C  llulburd  reports: 

The  Water-Supply  Residency  comprises  the  work  of  providing 
the  additional  water-supply  required  by  the  Barge  canal  for  the 
*'Ronie  suiinnit  level."  Present  developments  consist  of  the 
Mohawk  river,  West  Canada  creek  and  Xine-Mile  creek,  the 
latter  stream  being  used,  in  addition  to  supplying  the  drainage 
from  its  own  watershed,  as  a  channel  through  which  flood  waters, 
impounded  by  a  reservoir  on  the  West  Canada  creek,  are  to  be 
diverted  into  the  summit  level.  The  residencv  is  divided  into 
two  parts,  with  headquarters  at  Rome  and  Hinckley.  The  por- 
tion under  the  Rome  division,  to  which  the  following  report  ap- 
plies, includes  the  Mohawk  river  developments  and  the  feeder 
which  will  divert  water  from  West  Canada  creek  to  Nine-Mile 
creek.  The  construction  required  for  these  projects  is  being 
done  under  two  principal  contracts,  Nos.  51  and  55. 

Contract  Xo,  51. 

Contract  No.   51   is  for  constructing  a  canal  feeder  between 
Trenton  Falls  and  Xine-Mile  creek,  together  with  a  gate  house, 
culverts  and  all  other  work  appertaining  to  the  contract.     II.  A.. 
Gehring  and  Walter  F.   Shaw,   Assistant  Engineers,   have  had 
cluirge  of  the  engineering  corps  assigned  to  this  contract. 


if 
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This  contract  has  been  modified  by  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  Board  ilarcli  11,  1912, 
changes  alignment  of  feeder,  Sta.  75  to  Sta.  133,  to  reduce  curva- 
ture; provides  a>ncrete  lining  in  channel,  Sta.  130  to  Sta.  134,  on 
account  of  porous  material,  and  riprap  on  bank  along  Cincinna- 
tus  creek,  Sta.  130  to  Sta.  135,  to  prevent  erosion. 

Alteration  Xo.  2,  approved  by  Canal  Board  if  ay  22,  1912, 
eliminates  dive  culvert  and  incidental  work  at  Sta.  26  as  unnec- 
essary. 

Alteration  Xo.  3,  approved  by  Canal  Board  August  27,  1912, 
provides  diversion  of  Cincinnatus  creek  to  avoid  damage  to 
prism,  etc. 

Alteration  Xo.  4,  approved  by  Canal  Board  October  22,  1912, 
provides  sluice-gate  for  drainage  of  prism  at  Sta.  26;  modifies 
section  of  channel,  Sta,  -  2  -+-  77  to  Sta.  0,  on  account  of  location 
of  rock;  shifts  location  of  creek  slightly,  Stii.  129  to  Sta.  137  to 
avoid  destroying  growth  of  willows ;  widens  embankment,  Sta.  75 
to  Sta.  127,  to  insure  greater  stability. 

The  principal  part  of  this  contract  is  the  excavation  of  feeder 
prism,  the  cuts  for  which  reach  a  maximum  depth  of  forty  feet. 
In  addition  to  the  construction  of  prism  section  there  are  eight 
highway  crossings,  a  concrete  dive  culvert  for  carrying  the  flow 
under  Cincinnatus  creek,  a  gate  house  with  controlling  works 
and  a  flume  for  passing  the  water  down  the  steep  bank  into  Nine- 
Mile  creek. 

The  contract  was  awarded  to  Geo.  T.  Cunningham  on  Decem- 
ber 23,  1910,  and  was  later  assigned  to  the  Alto  Construction 
Company.  Construction  work  was  commenced  in  February,  1911, 
and  continued  to  date,  excepting  four  months'  suspension  during 
the  winter  of  1912-13.  The  rough  excavation  of  the  feeder 
prism  has  been  made  for  80  per  cent  of  the  total  length  and 
some  47  per  cent  of  the  cut  taken  out  through  the  remaining 
portion.  In  addition  to  the  prism  excavation  and  the  embank- 
ment, which  has  been  formed  during  the  past  year,  one  highway 
crossing  has  been  completed  and  the  concrete  portion  of  the  dive 
culvert  imder  Cincinnatus  creek  finished. 
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The  following  table,  including  alterations  and  increases,  as 
authorized  by  the  Canal  Board,  shows  the  progress  of  construc- 
tion to  date: 


ITEMS  OF  WORK. 


ClcMriiiff himp  lum 

Excavation cu.  yds. 

Sheetiof  and  bracing ft.  B.  M. 

Forming  anbankmat ru.  yd*. 

Lining cu.  yd*. 

Fmudation  piki  lin.  ft. 

Woodan  iheet-pilinK ft.  B.  M. 

Seoond-elaM  conrrete cu.  yds. 

SeoondH^liM  reinforced  concrete cu.  yds. 

CobUflitoae  ptaviog sq.  yds. 

BMond-claa  riprap cu.  yds. 

Third-class  riprap cu.  yds. 

Cast  iroD  pipe Ihs. 

12-ui  vitrified  pipe lin.  ft. 

Metal  reinforcement Ihs. 

Wooden  fence hn.  ft. 

WrouKht  iron  pipe  railini; lin.  ft. 

Drilling  bolt  holes  in  rock Un.  f t. 

Coffer-dam,  Dumping,  hailing,  etc, .  .lump  8um| 

Maintaining  highway  traffic lump  sum 

Removin|{  buildings No 

Office  building No 


Groa  estimate. 


Extra  or  unspecified  work  orders: 

Dated  August  9.  1912 

Dated  November  12.  1912. . . . 
Dated  September  11.  1913. . . . 


affeeiad  by 
alteratioiis. 


1 

539.610 

112.000 

105.415 

hOO 

6.740 

22.000 

3.606 

960 

1.970 

1.140 

2,105 

56,510 

40 

36.450 

10,000 

330 

280 

1 

1 

6 

1 


$400,227  33 


IS16 

IIHO 

tlO.125.60 


WorkdoM 
during  jraar. 


0 

122.166 

6,854 

57,893 

0 

0 

0 

1.205 

212 

106 

0 

3 

46.823 

37 

8.618 

AAA 

114 
122 

3S^^ 

43'c 

0 

0 


Total 

vkdo 

to  dale. 


86% 
403.646 
14.621 
65,558 

239 

340 

3.665 

2,167 

699 

106 

148 

3 

57,061 

37 

18.632 

DOO 

280 
122 

54% 
59% 
1 
1 


182,060  00  ;|231,690  00 


0 

S126 

0 


1816 

1126 

0 


ofworit 


thning 


0 
22 

6 
54 

0 

0 

0 
83 
22 

5.4 

0 

0.1 
82.9 
92 
28 
66 
34 
43 
38 
43 

0 

0 


.4 

.1 


.6 
.6 
.6 
.5 
.6 


20.5 


0 

70 

0 


ofvork 


todatau 


74. 
18 
62. 


S 

9 


7 
1 

8 

4 


5 
16 
60 
72 

6 
IS 

0.1 
101 
92.5 
61.1 

66.e 

84.8 
48.8 
54 

69 
16.7 
100 


67.9 


100 

70 

0 


Contract  No.  55. 

Contract  No.  r»5,  providing  for  constructing  of  a  reservoir  dam 
on  the  AFoliawk  river,  for  relocating  a  portion  of  the  Black  River 
canal,  for  Imilding  four  kx^ks  and  performing  all  other  work  ap- 
pertaining to  the  contract,  was  completed  during  the  fiscal  year 
ended  SeprcmlK*r  30,  1912.  During  the  early  part  of  this  jear 
final  estimates  were  completed.  Other  contracts  in  connection 
with  the  Delta  reservoir  have  been  completed.  These  are  No. 
55-1?,  for  removal  and  reinterment  of  bodies  which  had  been 
buried  on  the  rCvservoir  site,  a  contract  for  the  construction  of 
highways  about  the  reservoir  and  a  contract  for  the  erection  of 
a  dwelling  for  the  gate  tender.  This  latter  contract,  which  was 
awarded  to  Lawrence  Carey  of  Rome  on  December  19,  1912, 
wa.s  completed  at  a  cost  of  $2,234.45. 

Final  payments  for  contracts  in  connection  with  the  construc- 
tion of  the  Delta  reservoir  have  been  as  follows: 

Contract  Xo.   55 $884,810  39 

Contract  Xo.   55-11 7,627  53 


Bakce   Canal.   CnNTRACT   Xn.  50. 
8  of  the  gate  cliamlier  and  spillway  sectionK  of  tlie  dam  at   Ilim-k:?; 
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Construction  of  highways  adjacent  to  reeervoir. .  .      $45,314  70 
Construction  of  gate  tender's  dwelling 2,234  45 


Total $939,987  07 


Water-Supply  Residency. 
Resident  Engineer  Harry  J.  Morrison  reports: 

Contract  No,   50. 

This  contract  provides  for  the  construction  of  the  Hinckley 
dam  and  reservoir  on  West  Canada  creek. 

Geo.  H.  Briggs,  Assistant  Engineer,  has  had  charge  of  the 
engineering  corps  assigned  to  this  contract.  The  contract  was 
awarded  to  the  Buffalo  Dredging  Co.  on  September  23,  1910, 
and  construction  begun  the  following  November. 

This  contract  has  been  modified  bv  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  Board  Xovember  1,  1911, 
changes  gate  operating  stands,  etc.,  and  steel  work  for  gate  cham- 
bers to  secure  more  efficient  operation  and  better  construction. 

Alteration  No.  2,  approved  by  Canal  Board  May  22,  1912, 
changes  foundations,  etc.,  of  dam  to  insure  stability  against  un- 
usual floods. 

Alteration  Xo.  3,  approved  by  Canal  Board  June  11,  1912, 
substitutes  line  drilling  for  channeling  to  expedite  work  and  de- 
crease cost. 

During  the  past  year  construction  work  was  suspended  in  De- 
cember and  resumed  in  April. 

The  embankment  portion  of  tlie  dam  is  divided  into  a  north 
and  south  portion  by  a  masonry  sec^tion  about  500  feet  long,  com- 
prising a  spillway  400  feet  long  with  an  abutment  and  gate  house 
at  each  end.  The  crest  of  the  spillway,  when  completed,  will 
be  at  ele\'ation  1225,  the  embankment  portion  at  elevation  1242 
and  the  gate-house  section  at  elevation  1240.  The  total  length 
of  the  dam  is  approximately  3,600  feet. 

The  excavation  for  the  north  abutment  is  computed  and  a 
portion  of  the  masonry  commenced.  The  masonry  in  the  south 
abutment  is  at  an  average  elevation  of  1192. 

At  the  north  gate  house  the  masonry  has  been  laid  to  eleva- 
tion 1197  and  the  four  60-inch  discharge  pipes,  the  5'  x  5'  sluice 
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gatoe  ajul  tlio  4h-im*Ji  and  30-inch  valvw  have  Uvii  plac^xl.  At  the 
south  gate  house  the  inlet  chamlK^r  has  In^en  excavated,  the  42-inch 
pipes,  sluice  gates  and  screens  set  and  the  nias<i>nrT  built  to  eleva- 
tion 1187. 

For  IHO  fec»t  at  the  north  end  and  for  bo  f(H*t  at  the  south  end  of 
the  spillway  the  foundations  have  been  prepared  and,  excepting 
for  60  feet,  which  has  U^en  left  at  elevation  11()2  to  pass  the  flow 
of  the  creek,  the  niasonrv  has  lK»en  begun  and  is  at  average  eleva- 
tion 1192. 

Practically  nothing  has  l>een  done  on  the  core-wall  and  em- 
bankment north  of  the  mas<mrv  s«»tion.     South  of  the  masonrv 

■  t> 

section  tlio  core-wall  for  a  length  of  2,3*M)  feet  of  a  probable 
total  lengtli  of  2,000  f(»et  is  at  an  average  elevation  of  1,223  with 
a  few  swtions  carried  up  to  full  height 

The  embankment  of  the  southerly  portion  is  at  an  average  ele- 
vation of  1215.  The  riprap  on  the  upstream  face  is  finished  to 
an  average  elevation  of  1210.  About  1,100  linear  for^  of  drain- 
age ditch  at  the  toe  of  the  embankment  has  l>e<m  completed. 

The  following  summary  shows  the  amount  of  work  put  under 
contract  and  the  amount  done  to  Septcml)er  30,  1013,  including 
alterations  in  force: 


ITEMS  OF  WORK. 


ClearinK lump  sum 

Excavation ni.  yda. 

Rheeiinf  and  bracing ft.  B.  M. 

Embankment cu.  yds. 

Tjnitip cu.  yds. 

Second-class  concrete cu.  yds. 

Third-class  concrete cu.  yds., 

Reinforced  concrete cu.  yds. 

Cyclopean  masonry cu.  yd8.| 

Cobblestone  paving sq.  yds.  i 

Third-class  niirap cu.  yds. ' 

Fourth-class  riprap cu.  yds. 

Cast  iron  pipe  ana  specials lbs. 

Vitrified  pipe lin.  ft. 

Structural  steel  lbs. 

Metal  reinforcement lbs. 

Iron  eastings,  plain Ihfl. 

Iron  castings.  nuMhined U«. 

Drilling  bolt  holes  in  rock lin.  ft. 

Shiioe  gates,  etc..  north  gate  chamber, 

lump  sum  j 
Sluiee  gates,  etc.,  south  gate  chamber,  . 

lump  sum 
Ooffer-dams,  pumping,  bailing  and  draining, 

lump  sum 

Muntaining  highway  traffic lump  sum 

line  drilling,  alteration  No.  3 sq.  ft. 

Gron  estimate 


Preliminary 
estimate,  as 
affected  by 

all 
alterations. 


S20.500 

137.700 

420.0(10 

611.210 

7.430 

8.910 

37,090 

110 

63.910 

4.435 

20,440 

2,475 

536.000 

125 

88,700 

34.2.35 

41.000 

8,6.50 

1.780 

17.100 

13.000 

118.000 

t500 

46.000 


Work  done 
during  year. 


1971,768 


.0 


i8<:^- 

41,420 

6.754 

197.415 

1,602 

6.135 

5.194 

50 

22.99H 

1,140 

2.776 

350 

223.656 

21 

12,843 

14., 371 

10.866 

6.SH8 

1,227 

85*^0 


56.2^c 
40^0 
19.476 


ToUl 

work  done 

to  dat«. 


$296,690 


25. 6<'; 

120.122 

220.229 

313.203 

2.543 

7.460 

25.530 

50 

27.012 

1,140 

5.115 

492 

520.370 

21 

12.843 

19.141 

14.406 

6,888 

1,329 

85^c 
48''c 

70«"f 
90<L 
44,513 


1530,580 


Percent 

of  work 

done 

during 


18 

30 

1 


32.3 
21  5 

68.8 
14 

45  4 
35.9 


25 
13 
14 
41 


16.8 


4 

.9 
5 


14 
41 
26 
79  6 
68  9 

85 

0 

65.2 
40 
42  3 


305 


Percent 

oTwurk 

done 

to  date. 


25.6 

87.2 

52.4 

51.2 

34.2 

83.7 

68.8 

45.4 

42.2 

25.7 

25 

19.8 

97.1 

16.8 

14.4 

55.8 

35.1 

79.6 

74.6 

85 

48 

70 
90 
96.7 


54.6 


is 

8" 

It 
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Highways  Adjacent  to  Hinckley  Reservoir. 

Two  sections  of  new  highway  and  a  section  of  temporary  road 
adjacent  to  contract  No.  50,  made  necessary  by  the  building  of 
the  Hinckley  reservoir,  are  being  constructed  under  contract  Ifo. 
50  by  the  Buffalo  Dredging  Co.  under  order  dated  June  26,  1912, 
as  amended  by  order  dated  July  11,  1913. 

Construction  was  commenced  during  the  month  of  April,  1913. 

The  following  summary  shows  the  amount  of  work  placed 
under  contract  and  the  amount  done  to  September  30,  1913  : 


FTEMS  OF  WORK. 


Preliniinaiy  I 

affected  by  ,  r^  °^* 

altontiooB.  i 


Clewinc hunp  sum 

Bailini  and  draininc himp  aom 

ExcaTation eu.  yds. 

Embankment eu.  yds. 

Lming eu.yds. 

Seoood'elaBB  eoncrete eu.  yds. 

12-ia.  atone  pnving iq.  yds. 

CobUflstone  pnving BQ^yds. 

Cast  irai  pipe lbs. 

ronrtb-olMB  riprap eu.  yds. 

Metal  nbforcement lbs. 

Sawed  lumber ft.  B.  M. 

Wooden  fence lin.  ft. 

6-UL  vitrified  pipe  underdrain,  including  ex- 

enTatioQ,  lining  and  backfill hn.  ft. 

Boilding  and  maintaining  tempwaiy  highway, 

lin.  ft. 

Gnas  estimate 


1320 

1300 

38,600 

31,100 

440 

343 

230 

820 

30.100 

760 

4,900 

500 

8,750 

1,000 

5.500 


141.027 


95% 

90% 

32,851 

24,720 

319 

334 

190 

820 

30,100 

363 

3,288 

500 

3,136 

300 

5,023 


Total 

work  done 

to  date. 


S34,090 


95% 
90^c 

32,851 

24,720 

319 

334 

196 

820 

30.100 

363 

3,288 

500 

3.136 

300 

5.023 


134.090 


Percent 
of  work 

done 
during 

year. 


95 

90 

85 

79 

72 

97 

85 
100 
100 

47.8 

67.1 
100 

35.8 

30 
91.3 


81.3 


Percent 
of  work 

done 
to  date. 


95 

90 

85.1 

79.5 

72.5 

97.4 

85.2 

100 

100 
47.8. 
67.1 

100 
35.8. 

30 

91. a 


81  3 


CAYITOrA  AND   SeXECA   CaNAL,   RESIDENCY   Xo.    1. 

Resident  Engineer  L.  S.  Hulburd  reports: 

Construction  work  now  in  progress  is  under  four  contracts: 

Contract  A.  For  the  construction  of  lock  Xo.  1  and  dam  Xo^ 
1  near  Ca^niga.    Length,  0.25  mile.     Contract  price,  $376,233. 

Contract  B.  For  excavating  a  channel  mainly  in  the  Seneca 
river  from  Montezuma  to  deep  water  in  Cayuga  lake  and  from 
Cayuga  lake  to  Seneca  Falls.  The  remainder  of  the  contract, 
west  of  Waterloo,  is  included  in  the  Waterloo  Residency.  Con-^ 
tract  price  of  eastern  portion,  $1,166,167.17. 

Contract  C.  For  constructing  locks,  dam,  etc.,  at  Seneca  Falls. 
Contract  price,  $1,189,246.50. 

Contract  H.  For  excavating  a  channel  in  Cayuga  lake  inlet 
from  a  point  about  300  feet  north  of  Cascadilla  street  to  deep 
water  in  Cayuga  lake.  Length,  1.75  miles.  Contract  price,. 
$216,510. 
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Miscellaneoiis  work.  Property  monuments  and  center  line 
monuments  have  been  placed  along  the  eastern  portion  of  contract 
B.  Property  surveys  were  made  for  the  land  and  buildings  to  be 
appropriated  under  contract  C.  The  reading  of  gages  located 
above  and  below  the  water  powers  was  continued  through  the 
year  and  also  twice-a-day  readings  were  taken  of  two  permanent 
gagee  on  the  Seneca  river  and  one  on  Cayuga  laka 


Contract  A, 

R.  W.  Cady,  Assistant  Engineer,  in  charge.  The  work  under 
this  contract  was  let  to  Scott  Bros.,  December  30,  1910,  and  was 
to  have  been  completed  on  May  1,  1913,  but  the  time  was  ex- 
tended to  October  1,  1913. 

This  contract  has  been  modified  bv  alterations  as  follows: 

Alteration  ^o.  1,  approved  by  Canal  Board  November  1,  1911, 
changes  method  of  constructing  east  wall  of  lock  Xo.  1,  to  expedite 
work. 

Alteration  Xo.  2,  approved  by  Canal  Board  September  10, 
1912.  provides  stone-filled  timber  crib  and  extends  riprap  below 
( 'ayuga  lake  dam  to  prevent  scour. 

The  concrete  work  on  tlie  Lx'k  and  approach  walls  was  com- 
])leted  and  the  l(X*k-gatcs  and  lock-valves  placed.  The  storehouse 
located  between  the  lock  and  dam  is  nearly  completed.  At  the 
retention  dam,  the  east  abutment  and  the  two  east  piers  and  inter- 
mediate floor  slabs  were  constructed,  and  the  two  Taintor  gates 
erected.  The  coflFer-dam  for  the  west  section  of  the  dam  was  built 
last  fall  and  during  the  present  season  the  west  abutment  and 
the  three  west  piers  have  l>een  built  as  high  as  the  le\-el  of  the 
water  surface. 

The  following  table,  including  alterations  to  date,  shows  the 
progress  of  construction : 


ITEMS  OF  WORK. 


Cleving himp  sum 

Exoavation eu.  yds. 

EzcftTation  (borrow  pit) eu.  yds. 

Sheeting  ana  braoing,  fint  quality. . .  .ft.  B.  M. 
Sheeting  and  bracing,  Becond  qudity.ft.  B.  M. 
Forming  embankment eu.  yds. 


Preliminary 
estimate,  m 
affected  by 
alteratiooB. 

Work  done 
during  year. 

Total 

work  done 

to  date. 

Per  cent 

of  work 

done 

during 

year. 

I 
72.480 
12.000 
55.000 
147,000 
10,930 

0 
11.101 

0 
11.252 
8«,186 

0 

0 
57,167 

0 
115.268 
176,675 

0 

0 
15.4 

0 

20,5 
58.6 

0 

Percent 
of  work 

done 
to  date. 


0 

79 

0 

208 

in. 

0 


"I 
i'! 

<  § 

"I 

: 
I 
% 

I 
I 
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It.  h.  M. 

WUteoiktumbviauiUr-alli ft  B.  M. 

Tooada-tioa  pilta Im,  f  (. 

Woodn  iliM-pdiii;  fL  B.  M. 

Fim  qB»lil>  ned  pilinf .iq.  II. 

Pceono-quiuty  flat  Filmc iq-fl. 

-      -   milled 

iii)iik._.._       

M«ul  in  buIv-bmiH Ua. 

Uct^  in  Tainta  ^  [IW'.W'.lW'.'.'.'.W'.na. 
RoDoviBB  buildipji -Ko, 

jid  embu^DDent  ouuidi  of  ihw- 
pw  via  iTHiiiiD  Enipf  ■hwtim  ud  bnc- 

Fkind  hiinbtT,  haildrk..! "ftB,  M. 

[!uiH  Gllina  ID  <rita tv.  y<k 

■iccnUDn  So.  2 ^...  .himpnun 


PnfimiovT 

■S- 

2-^' 

durtnt 

„„ 

K.4M 

.U.^ 

^^ 

„,,. 

JO.l 

3S«r- 

' 

o' 

8S 

900 

' 

i».2Ti 

«.2% 

».l 

Contract  B  —  Easterly  Portion. 

This  contract  was  let  to  Croinwell-Shermaii-Stalter  Co,  on  De- 
cember 21),  1910. 

The  contract  has  been  modifie*!  hy  alteratii'us  as  follows: 

Alteration  ^o.  1.  approved  bv  Canal  Board  November  28, 
IDll,  changes  alignment  Sta,  5447  to  Stu.  5G22  to  eliminate 
curvature. 

Alteration  No,  2,  approved  by  Canal  IJ<!flrd  January  31,  1013, 
changes  retaining  wall  and  prism  lines  at  Cayuga  to  conform  to 
railroad  changes. 

Alteration  Xa  3,  apprcn-ed  by  Canal  Board  June  24,  1913, 
changes  location  of  canal.  Sta.  C.4r.<!  to  Sta.  (1497  and  Sta.  65S7 
to  Sta.  fi61.t,  on  aocoimt  of  soft  material  and  to  avoid  damage  to 
railroad. 

The  dredge  Clyde  continued  excavating  the  prism  between  Mud 
lock  and  the  north  end  of  the  contract,  removing  all  of  the  material 
ezoept  some  hard  bam,  which  wore  left  for  another  dred^  to 
remove.    In  the  spring  of  1913  this  dredge  was  taken  to  the  lower 
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vuA  of  Caviiga  lake,  where  the  machiiiory  was  removed  alid  the 
hull  sawed  into  three  parts.  The  dredge  was  then  moved  up  the 
canal  and  reassembled  above  Waterloo  for  use  on  the  western  por- 
tion of  the  contract 

At  the  present  time  a  temporary  dam,  which  is  to  be  used  to 
control  the  level  of  Cayuga  lake  is  being  built  between  Free  bridge 
and  Mud  lock  under  an  extra  work  order,  dated  September  10, 
1913. 

The  hydraulic  dredge  Lyons  and  the  dipper  dredge  Erie  were 
moved  down  the  river  from  contract  No.  47  and  are  now  ready  to 
complete  the  eastern  portion  of  contract  B. 

The  following  table,  including  alterations  to  date,  shows  the 
progress  of  construction  on  the  eastern  portion. 


ITEMS  OF  WORK. 


Clearing lump  sum 

Excavation cu.  yds. 

Forming  embankment cu.  yds. 

Foundation  piles lin.  ft. 

Second-claaB  concrete cu.  yds. 

Waah  wall cu.  yds. 

Second-class  npnp cu.  yds. 

Fourth-claai  ripn^ cu.  yds. 

Bailing  and  draimng  of  wall lin.  ft. 

Maintaining  highway  traffic lump  sum 

Muntaining  navigation season 


Preliminary 

estimate,  as 

affected  by 

alteratioas. 


Work  done 
during  yc 


$750 

5,553.177 

1,000 

5,140 

1.530 

l.lW) 

2,000 

1,150 

6(M) 

$1,250 

I 


27^0 
572,094 
0 
0 
0 
0 
0 
0 
0 

0 


Per  cent 

ToUl 

of  work 

work  done 

done 

to  date. 

during 

year. 

34^0 

27 

4,098,878 

10  3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

•     40<fb 

36 

0 

0 

Per  cent 
of  work 

done 
to  date. 


34 
71.6 

0 

0 

0 

0 

0 

0 

0 
40 

0 


Contract  C. 

H.  C.  Smith,  Assistant  Engineer,  in  charge. 

This  contract  was  let  to  Larkin  and  Sangster  on  January  11, 
1913,  and  work  was  begun  during  the  first  part  of  February. 
The  spillway  below  lock  No.  6  was  moved  down  the  stream  about 
1,200  feet  and  a  coffer-dam  built  across  the  river  below  the  site 
of  the  new  locks.  The  site  of  the  locks  was  unwatered  and  a 
steftm-shovol  has  nearly  completed  the  excavation  for  the  two 
locks.  The  concret-e  foundations  were  built  up  to  elevation  391.0 
in  the  upper  lock  and  about  one-half  the  lower  lock  was  built  to 
the  same  elevation. 

The  concrete  plant  was  started  on  July  29  and  continued  work- 
ing every  working  day  to  date  and  in  55  days  27,900  cu.  yds.  of 
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concr^  were  mixed  in  one  2-yd.  mixer,  or  an  average  of  500  yds. 
per  day  of  16  hours  each. 

<This  contract  has  been  modified  bv  an  alteration  as  follows: 
Alteration  Xo.  1,  approved  by  Canal  Board  August  19,  1913, 
changes  location  of  Ovid  street  bridge  abutments  to  avoid  appro- 
priation of  expensive  property. 

The  following  table,  including  one  alteration,  shows  the  prog- 
ress of  construction. 


ITEMS  OF  WORK. 


Cleuing himp  sum 

Ezcftvation cu.  yds. 

Fornuog  embankinflDt eu.  yds. 

Idninz eu.  yds. 

Sawed  hunber,  yellow  pine ft.  B.  M. 

White  oak  lomber  in  miter-fliUs ft.  B.  M. 

Foundation  piles lin.  f t. 

Wooden  sheet-piling ft.  B.  M. 

Seoond-elasB  concrete cu.  yds. 

Firat-obes  masonry  bridge  coping cu.  yds. 

Structural  sted lbs. 

Metal  reinforcement lbs. 

Bronae lbs. 

Hteel  castingB.  plain lbs. 

Sted  eastings,  machined lbs. 

IroQ  castings,  plain lbs 

Iron  eastini^,  machined lbs.< 

Portlaod  cement  sidewalks sq.  ft. 

Coaerete  curbs lin.  ft.: 

Brick  payement S'4.  yds.' 

Woodea  feace Un.  ft. 

Wrought  iron  pipe  r«ulinz   lin.  ft.! 

Ckifler-dams,  p  jm;)in  {,  b  iilin;;  and  driunin;, 

lumpsum' 

Sheeting  and  bracing    ft.  B.  M 

Fbgrtone  sidewalks  reUid sq.  yds 


Preliminary 

estimate,  as 

affected  by 

iterations. 


1 

353,400 

38,200 

216 

3,000 

2,403 

36,000 

129,000 

132,100 

5 

19.400 

34,009 

1,603 

.13,100 

l.OM 

17,500 

70,000 

6.5S0 

1.220 

2.030 

660 

2,250 

1 

12,300 

62 


Work  done 
during  year. 


0 

77,721 
0 
0 
0 
0 
0 
0 

27,949 
0 
0 

19,436 
0 
520 
0 
0 
0 
0 
0 
0 
0 
0 

14% 
0 

0 


Total 

work  done 

to  date. 


0 

77,721 
0 
0 
0 
0 
0 
0 

27,949 
0 
0 

19,436 
0 
620 
0 
0 
0 
0 
0 
0 
0 
0 

14% 
0 
0 


Pereeot 
of  work 

done 
during 

year. 


0 
22 

0 

0 

0 

0 

0 

0 
21 

0 

0 
57.2 

0 

3. 

0 

0 

0 

0 

0 

0 

0 

0 

14 
0 
0 


1 


96 


PeroeDt 
of  work 

done 
to  date. 


1 


0 
22 

0 

0 

0 

0 

0 

0 
21 

0 

0 
57.2 

0 
3  96 

0 

0 

0 

0 

0 

0 

0 

0 

14 
0 
0 


Co7itract  II. 

L.  L.  Hadley,  Assistant  Engineer,  in  charge. 

Contract  H,  New  York  State  Dredging  Corporation,  con- 
tractors, was  let  on  December  22,  1911,  and  was  supposed  to  have 
been  completed  on  January  1,  1913. 

This  contract  has  been  modified  bv  alterations  as  follows: 

Alteration  Xo.  1,  approved  by  Canal  Board  January  11,  1912, 
provides  dock  wall  and  turning  basin  at  Ithaca  harbor  to  facilitate 
navigation. 

Alteration  Xo.  2,  approved  by  Canal  Board  September  25,  1912, 
provides  basin  at  entrance  from  Cayuga  lake  to  facilitate  naviga- 
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lion,  and  for  moving  Cornell  boat-house  to  avoid  interference  with 
dock. 

The  dredge  Ithaca,  a  20-ineh  hydraulic  suction  dredge,  was 
completed  and  began  work  during  October,  1912,  and  continued 
until  February  7,  1913,  when  cold  weather  caused  a  cessation  of 
dredging  until  April  1,  1913.  The  entire  dredging  work  on  the 
contract  was  practically  completed  on  June  30  and  the  dredge 
has  since  been  tied  up,  waitins?  for  the  completion  of  the  tenniiMl 
dock,  when  the  remaining  t^xcavation  will  l)e  fini«*he(L 

The  following  table,  including  alterations  to  date,  shows  the 
progress  of  construction : 


ITEMS  OF  WORK. 


Excavation cu.  yd«. 

Removiojc  old  crib cu.  yds. 

Foundation  piles  lin-  ft. 

Fender  piJee.  30  ft.  long No. 

Sawed  lumber ft  B.  M. 

Ston«  filling cu.  yds. 

Second-claoB  concrete cu.  yds. 

Moving  ice  house  lump  sum 

Iron  caetingB.  plun   Um. 

Moving  Cornell  boathouse 

Embankment cu.  yds. 

Moving  Cornell  boathouse,  altomtion  No.  2, 

lump  sum 


Preliminary 

estimate,  as 

affected  by 

alteratioDS. 


778.700 
3.644 
l.OOi) 
l.'WO 

486,000 
5.734 
3,726 
0 
1.300 
0 
2,200 

1 


Work  done 
during  yc 


ni.498 

3.475 

1,934 

0 

447.859 

6,501 

2,554 

0 

0 

0 

902 

85^: 


Peroeot 

Total 

of  work 

workdoM 

doae 

to  date. 

durinc 

rmt. 

771.498 

99.1 

3.475 

95.2 

1.934 

193.4 

0 

0 

447.859 

92  3 

6,504 

114 

2,554 

68  5 

0 

0 

0 

0 

0 

0 

902 

41 

85'*c 

85 

Poront 
of  irark 

done 
to  data. 


99  1 

95  2 

193  4 

0 

92  3 

114 

M  5 

0 

0 

0 

41 

85 


Cayuga  and  Senec  a  Canal,  Residency  Xo.  2. 

Resident  Engineer  A.  E.  Steere  reports: 

This  residency  extends  from  a  point  east  of  Waterloo  to  deep 
wat^T  in  Seneca  lake  and  from  deep  water  in  Seneca  lake  to  Avers 
street,  Montour  Falls,  embracing  contracts  E  and  I  and  the  west- 
erly portions  of  contract  B,  D  and  F. 

Contract  E. 

Appropriation  maps  and  surveys  were  made  previous  to  award- 
ing this  contract 

Contract  E  was  awarded  to  Cleveland  and  Sons  Co.  of  Brock- 
porton,  January  7,  1913,  and  comprises  the  construction  of  lock 
No.  4  and  approach  walls,  dam,  bridge  and  guard-gates  at 
Waterloo. 

Thos.  R.  Tetlev,  Jr.,  Assistant  Ensrineer,  is  in  char2:e. 


Middle  Division:     Barg£  Canal. 


247 


Fourteen  buildings  were  removed  from  the  site.  A  Lidgorwood 
excavator  with  locomotives  apd  cars  started  work  at  the  lower 
approach  wall  at  Sta.  2423  +  16  on  May  28.  Subsequently  a  cut 
comprising  earth  and  loose  rock  was  continued  to  Sta.  6429,  then 
turning  back  a  cut  was  made  in  solid  rock  to  approximate  grade, 
material  being  spoiled  on  areas  provided. 

Coffer-dams  were  constructed  between  the  Becker  and  Patter- 
son islands  and  at  a  point  east  of  the  Sash  and  Door  Factory  the 
site  for  the  easterly  portion  of  the  Locust  street  bridge  and  dam 
was  unwatered.  Excavation  with  a  **  Browning"  ajid  a  derrick 
equipped  with  a  clam  shell  has  been  in  prepress  at  the  site  of 
the  Locust  street  bridge  and  dam,  earth  and  rock  being  removed. 

A  portion  of  the  north  abutment  of  the  Washington  street 
bridge  and  retaining  wall  was  built  across  the  saw-mill  race ;  also 
the  east  wing  of  the  south  abutment  has  been  completed. 

A  foot-bridge  across  the  lock  site  has  been  maintained  for 
pedestrians. 

The  following  table  shows  the  amounts  and  percentages  of  work 
done  during  the  year  and  the  total  work  done  to  the  end  of  the 
fiscal  vear: 


ITEMS  OF  WORK. 


ClflarioK ' himp  mim 

Excavation eu.  yds. 

Forminc  embaokroent eu.  yds. 

lining cu.  yds. 

Sawed  hiinber,  yeUow  pine ft  B.  M. 

White  oak  himber  in  mitcr^lls ft.  B.  M. 

8ec(Mid-elaB8  concrete cu.  jrds. 

FinV<lMB  reinforced  concrete cu.  yds. 

Seoond-clan  reinforced  concrete cu.  yds. 

fM-clsoB  masonry  bridge  coping cu.  yds. 

Cobblestone  paving cu.  yds. 

Foartb-elaas  riprap sq.  yds. 

Btmetaral  steel. . , lbs. 

Metal  reinforcement lbs. 

Bronse lbs. 

Steel  eastings,  maohtned lbs. 

Iron  eastinga.  plain lbs. 

Iron  castings,  machined lbs. 

Portland  cement  ndewalks sq.  ft. 

Concrete  curbs lin.  ft. 

Wooden  fence lin.  ft. 

Wrought  iron  pipe  railing lin.  ft. 

Maintaining  highway  traffic lump  sum 

Bahistrade lin.  ft. 

Bituminous  surfacing sq.  yds. 

Coffer^kms,  pumping,  bailing  and  draining, 

lumpsum 
Removing  buikfings No. 


IVeliminary 
eatimate. 


Groas  estimate. 


150 

107.000 

12.400 

370 

400 

4.000 

21,200 

630 

950 

2. 

180 

110 

M.900 

44.500 

1,500 

1.000 

6,600 

20.600 

3.400 

740 

770 

185 

$2,000 

510 

450 

SIO.OOO 
31 


Work  done 

during 

year. 


$347,216  50 


$40 
25.528 

141 
0 
0 
0 

111 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
$240 
0 
0 

$800 


Total 

work  done 

to  date. 


$40 
25,628 

141 
0 
0 
0 

111 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
$240 
0 
0 

$800 


Percent 
of  work 

done 
during 

year. 


$23,950 


$23,950 


80 
23. 
1. 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
12 
0 
0 

8 


6  9 


Percent 
of  work 

done 
to  date. 


80 
23. 
1. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
12 
0 
0 

8 


6.» 


NoTB. —  BuiUings  on  this  contract  disposed  of  by  Superintendent  of  Public  Works. 
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Contract  B  —  Westerly  Portion, 

Crowell-Sherman-Stalter  Co.  of  Cleveland,  Ohio,  are  the  con- 
tractors.    H.  A.  Gchring,  As8istant  Engineer,  is  in  charga 

The  westerly  portion  of  this  contract  comprises  the  excavation 
of  the  c^nal  from  \Vaterl(K>  to  deep  water  in  Seneca  lake,  a  length 
of  five  miles. 

A  statement  of  alterations  on  this  contract  is  given  in  the  report 
of  Residencv  Xo.  1. 

The  work  on  this  contract  consisted  of  preliminary  work  until 
the  latter  part  of  January',  19LS,  when  the  contractor  started  to 
erect  buildings  and  construct  a  spur  track  from  the  Lehigh  Valley 
railroad.  The  prism  was  cleared  and  brush  burned  during  the 
month  of  Februarv. 

The  dredge  Clyde  was  dismantled,  the  hull  cut  into  three  parts, 
the  bulkheads  strengthened,  and  subsequently  the  parts  towed 
from  the  bank  of  Cajiiga  lake  through  the  locks  and  canal  to  the 
Cook  property  west  of  Waterloo.  These  sections  were  hauled  up 
on  the  ways  about  the  first  of  July,  reassembled  and  launched  on 
Julv  21. 

The  excavation  was  started  on  August  12  at  Sta.  04:75;  con- 
tinuing to  Sta.  6466  +  40  on  August  20,  when  the  dredge 
turned  around  and  moved  to  St-a.  6670,  immediatelv  below  the 
guard  lo<»k.  Dredging  operations,  commencing  there,  continued 
in  an  easterly  direction,  reaching  Sta.  6614  on  September  30. 

The  following  table,  including  alterations  and  increases  as  au- 
thorized by  the  Canal  Board,  shows  the  amounts  and  percentages 
of  work  done  during  the  year  and  the  total  work  done  to  the  end 
of  the  fiscal  year : 


ITEMS  OF  WORK. 


Clearing lump  sum 

Exc»v»tion cu.  yd*. 

ExcAvating  old  masonry cu.  yds. 

Maint^ninK  hiRhway  traffic lump  sum 

MaintaJning  naviKatton 2  Beaaons 

Deduct  for  metal  in  Kuard-gates lump  sum  j 

Gron  estimate 


Preliminary 

efltimate.  as 

affected  by 

alterations. 


$750 

904.573 

1.2.50 

11.250 

$30,000 

$100 


$223,310 


Work  done 
during  year. 


$150 

171,024  ^ 

0 

0 

$3,000 

0 


$39,060 


Total 

work  done 

to  date. 


$150 

171.024 

0 

0 

$3,000 

0 


$39,060 


Per  cent 
of  work 

done 
during 

year. 


20 
18.8 

0 

0 
10 

0 


17.4 


Percent 
of  work 

done 
to  date. 


20 
18.8 

0 

0 
10 

0 


17  4 


Notb:^  These  items  represent  the  portion  of  the  prelimiaary  estunate  appearing  on  the  westerly  portioa  of 
eontnetB. 
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Contract  L 

This  contract  was  awarded  to  the  Central  Dredging  Co.  of 
Cleveland,  Ohio,  on  September  23,  1912.  E.  S.  Overbaugh,  As- 
sistant Engineer,  is  in  charga 

A  survey  party  continued  making  appropriation  surveys,  laying 
out  construction  base  line  and  preparing  appropriation  maps, 
setting  monuments,  etc. 

The  dredge  Hudson  was  delivered  in  barges  at  Watkins  on 
Kovember  17  and  its  erection  was  commenced  immediately  there- 
after. It  -sftarted  excavating  for  the  Y-line  on  April  8  and  sub- 
sc<iuently  this  portion  has  been  practically  completed. 

The  main  line  has  been  excavated  to  grade  from  deep  water^ 
at  Sta.  4,  to  Sta.  11  and  from  Sta.  115  to  Sta.  124.  A  preliminary 
cut  was  made  from  Sta.  11  to  Sta.  115  on  the  main  line,  leaving 
from  two  to  three  feet  of  material  above  grade. 

The  old  canal  swing  bridge  near  Sta.  20  was  lengthened  14  feet 
to  permit  passing  the  dredge  and  coal  barges  and  has  been  used  for 
maintaining  highway  traffic. 

The  following  table  shows  the  amounts  and  percentages  of  work 
done  during  the  year  and  the  total  done  to  the  end  of  the  fiscal 


vear : 


ITEMS  OF  WORK. 


Ewavatkui cu.  yds. 

Foniuns  embankment cu.  yde. 

lliird-ciMB  riprap cu.  ydB. 

Maxntaining  highway  liaffic lump  sum 

GroBB  estimate 

Extra  irork  order  dated  March  4, 1913 


Preliminary 
eetimate. 

Work  done 

during 

year. 

Totel 

work  done 

to  date. 

Per  cent 

of  work 

done 

during 

year. 

1.144.400 

2.700 

ft,  330 

12.000 

783,926 

0 

0 

1600 

783,926 

0 

0 

$600 

68.5 

0 

0 
30 

$215,639 

1135.820 

$135,820 

63 

S300 

1300 

$300 

100 

Percent 
of  work 

done 
to  date. 


68 
0 
0 

30 


63 


Finished 


Contract  D  —  Westerly  Portion. 

The  westerly  portion  of  this  contract  consists  in  excavating  the 
canal  prism  between  Seneca  Falls  and  contract  E  at  Waterloo  and 
from  the  west  end  of  contract  E  to  the  easterly  end  of  contract  B 
at  Sta.  6649. 

A  small  amoimt  of  work  consisting  of  appropriation  surveys  has 
been  done  during  the  year. 


lioO  Report  of  State  Enoixeeb. 

Contract  F  —  Westerly  Portion. 

This  contract  comprises  the  construction  of  bridges,  lock-gates, 
otc,  on  the  Cavuga  and  Seneca  canal. 

The  work  on  this  portion  of  the  contract  has  been  of  a  pre- 
liminary nature.  Surveys  and  maps  have  been  prepared  for  the 
bridges  mentionetl  below  by  the  ansistaiit  engineers  whose  contracts 
include  the  various  bridge  locations. 

Kingdom  road,  Sta.  6320-60;  (lorham  street,  Sta.  6397  +  30; 
Race  street,  Sta.  6409 ;  Washington  street,  Waterloo,  Sta.  6426 ; 
Lake  road  near  Geneva,  Sta.  6688  and  Fourth  street,  Watkins, 
Sta.  20. 

Plans  for  this  work  are  in  progress  in  Albany. 


Chemung  Canal  Survey. 


Resident  Engineer  Louis  A.  Burns  reports: 

Chapter  220  of  the  Laws  of  1913,  which  is  an  act  concerning 
the  canal  system  of  the  State,  authorizes  what  is  called  the  "  Che- 
mung Canal "  survey. 

This  work  is  being  done  to  determine  the  cost  of  constructing 
a  suitable  connection  between  the  Barge  canal  system  and  the 
waterway  improvements  contemplated  by  the  State  of  Pennsyl- 
vania. The  chief  purpose  of  this  cooperation  would  be  to  facili- 
tate the  transportation  of  coal.  To  accomplijih  this,  the  abandoned 
canals  from  Seneca  lake  to  the  coal  fields  must  be  reconstructed. 

The  Chemung  canal  was  formerly  operated  l>etween  Watkins, 
at  the  south  end  of  Seneca  lake,  and  Elmira  on  the  Chemung  river, 
which  is  a  branch  of  the  Susquehanna.  From  Elmira,  what  was 
knovni  as  the  Junction  canal  extended  down  the  Chemung  river 
to  the  Stat>e  line  near  Waverly,  where  it  met  the  Korth  Branch 
canal,  which  reached  southerlv  into  Pennsvlvania.  The  sunmiit 
level  of  the  Chemung  canal  was  about  six  miles  north  of,  and  ap- 
proximately fifty  feet  higher  than  tlie  Chemung  river  at  Elmira. 
Consequently,  a  feeder  sixteen  miles  in  length  was  required,  in 
order  that  the  river  might  be  tapped  farther  upstream,  where  a 
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pool  of  sufficient  elevation  could  be  formed.  This  feeder  was 
navigable  and,  leaving  the  Chemung  river  near  Corning,  it  en- 
tered the  summit  level  in  the  village  of  Horseheads.  The  water- 
supply  of  the  Junction  canal  was  a  simpler  matter,  because  this 
waterway  was  composed  of  constantly  descending  levels  that  were 
below  the  Chemung  canal. 

On  May  14,  1913,  field  work  was  begun  on  the  Chemung  canal 
survey  at  Montour  Falls.  This  place  is  about  two  miles  south  of 
Seneca  lake  and  is  now  being  connected  to  that  body  of  water  by 
a  branch  of  the  Barge  canal.  All  of  the  groimd  that  appeared 
feasible  for  canal  location  along  the  route  of  the  abandoned  water- 
ways was  covered  by  a  topographic  survey.  The  distance  from 
Montour  Falls  to  the  Pennsylvania  line  near  Waverlv  is  thirty- 
eight  miles,  and  this  part  of  the  field  work  was  finished  on  Sep- 
tember 27. 

At  present  a  survey  is  being  made  to  determine  the  proper 
location  for  a  feeder  from  Horseheads  to  the  Chemung  river  above 
Elmira  and  the  topography  of  the  river  itself  is  being  taken  at 
such  places  as  appear  suitable  for  the  dam  and  pool  necessary  for 
this  feeder. 

Before  the  field  work  is  completed,  the  character  of  the  sub- 
soil along  the  routes  will  be  determined  by  such  borings  as  are 
necessary.  The  topographic  maps,  by  means  of  which  the  esti- 
mate is  to  be  made,  will  show  the  ground  surface  and  other  fea- 
tures with  sufficient  detail,  so  that,  when  the  canal  routes  and 
structures  have  been  projected  upon  these  maps,  the  various  items 
of  construction  can  readily  be  computed.  The  problem  of  supply- 
ing water  to  operate  the  proposed  canal  will  be  considered  in  de- 
tail, and  the  cost  of  supplomen'ting  the  flow  of  the  Chemung  riwr 
during  the  low-water  period  will  be  estimated. 
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The  Following  Statements  Show  the  Names,  Rank  and  Com- 
pensation OF  Engineers  Employed  in  the  Middle  Division 
OF  THE  Department  of  the  State  Engineer  and  Surveyor, 
Together  with  Incidental  Expenses,  for  the  Fiscal  Year 
Ended  September  30,  1913. 

Ordinary  Repairs  to  Canals  —  Erie  Canal. 

Chapter  M6,  U«i  of  1913. 


NAME. 


Rank. 


Guy  Moultoo 

I.  ^.  Badger 

R.  K.  Sheldon    .   . 

T.  R.  Haseium     .. 

C.  F.  Hopetein 

A.  E.  Grwn      .    . . 

H.  Aurrbarh 

W.  S.  McDowell  . . 

F.  C.  rurtin 

M.J.  ChryBt     

J.  S.  Bierhardt 

E.  T.  Gawkiiw . . . . , 

J.  M.  Barney   

W.  S.  MorriP 
George  B.  Kelle>-   . 

John  Kelley        

John  PenderKast  . . 
Ferdinand  Smith .  . , 

C.  H.  Norton 

Henry  Turk  

C.  £.  Van  Brocklin 


First  roident  engineer 
AHRtftant  engineer .  . . 
AmistAnt  engmeer  . . . 
Aiwifltant  engineer .    . . 

Draf  taman 

Draf  teman 

Draf  ttiman  

Draftsman 

Leveler 

;  Rodman 

.Rodman 

'Rodman 

I  Rodman  

'  I'jitimaie  clerk 

Chauffeur 

(^hauffeuf 

Fireman 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compeoaatioiL 


$250 

6 

6 

6 

5 

150 

150 

150 

4 

4 

4 

3 

3 

150 

100 

100 

75 

2 

2 

2 

2 


^ervleeB. 


per  month 

00  per  day  I 
00  per  day| 
00  per  day  | 
00  per  dav» 
per  month 
per  month  I 
per  month 
50  per  day; 
00  per  day, 
00  per  day 
50  per  day 
50  per  day' 
per  month, 
per  month: 
per  month] 
per  month 
00  per  day' 
00  per  day 
00  per  day 
00  per  day 


$375  00 
30  00 

12  00 
36  00 

210  00 

13  ."» 

53  23 

23  33 
27  <10 
16  00 

24  00 
230  50 

3  50 

396  61 
400  00 
196  65 
626  00 
414  00 

54  00 
12  00 


Tr»veL 


S12  44 

6  00 

49  53 

8'i9 

12  06 

17  00 

8  96 

Stationery  and  printing . 
Livery, 


Incidental  Expen$et. 


$3,153  15       1114  18 


Fud  and  light 

Postage 

Telephone  and  telegraph 
Miecellaneoufl 


S53  50 

1  00 

334  00 

133  30 

854  69 
4.067  01 


Total. 


Total 


1387  44 
36  00 

12  00 
36  00 

259  53 

13  33 

53  23 

23  33 
35  19 
16  00 

24  00 
230  50 

3  50 
12  06 

413  61 
408  96 
196  65 
626  00 

414  OO 

54  00 
12  00 


13,267  33 


5.443  50 


$8,710  83 


Ordinary  Repairs  to  Canals  —  Black  River  Canal. 


Chapter  546.  Laws  of  1912. 


NAME. 

Rank. 

Rate  of 
compensation. 

Services. 

Travel. 

Total. 

Guy  Moulton 

R  K  Sheldon 

First  resident  enjdneer 

$250  iier  month 
6  00  per  day 
4  50  per  day 
4  00  per  day 
100  per  month 
2  00  per  day 

$25  00 
30  00 
30  00 
2S  00 

100  00 
2  00 

$8  91 

17  76 
25  05 

$33  9L 

Amiiitant  erunoenr 

47  76 

F.  C.  Curtin 

Leveler 

55  05 

J  8.  Bierhardt 

28  00 

John  Kelley 

C  E.  Van  Brocklin . , 

1  60 

101  60 

Laborer              

2  00 

I jvery  t  -  - ,  - ,  -  r , . , . .   . 

Incidental  Expenset. 

$215  00 

$53  32 

$2  50 
18  35 

$268  32 

20  85 

Total 

$289  17 

Middle  Division;  Engi-neebino  Expenses, 
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Con^tniction    of  Barge   Canal  —  Erie   Canal  —  (Continued). 

CbAiHar  147.  Laws  of  1903,  and  amwudatnry  bws. 


NAME. 


P.  C.  Oalhip 

J.  L.  Doyle 

E.  C.  Neudeeker 

L.  R.  Bennett 

DonA.  Wilooz 

L.  A.  Heuquenbourg . 

H.  R.  Topping 

PwilT.WWer 

W.  Newton  Edwnk. 

J.  P.  Mullen 

A^RPfttchke 

G.  H.  ThomM 

J.J.  Phalen 

John  J.  GawkinR 

George  F.  Baker 

J.  L.  Dowd,  Jr 

J.  8.  Bierhardt 

Powell  Wall 

CaBper  M.  ronner>'. . 
Clarence  L.  Fox   , . . . 

L.  H.  Coit 

Edgar  N.Scott 

W.  H-Boi«ool 

Grover  A.  Woodard. . 

E.  C.  Ainuley 

H.W.  Grow 

James  T.  Phalan 

H.  C.  Smith 

A.  A.  Patterson 

D.  E.  Robbine 

A.  F.  Dardis 

Roy  E.  Homan 

Isaac  Kaufman 

WilhamW.  PragneU. 

F.W.Kinney 

Hardin  D.  Thweatt.. 

Joseph  Morgan 

H.  P.  Heffeman 

Guy  L.Smith 

LyonB.  Curry 

Ivan  C.Hall 

F.  P.  Ubich 

Leo  H.  Schwarti .... 

B.  V.  Corcoran 

E.  B.  Amidon  

L.  H.  Bernstein 

Dennis  B.  Lynch . . . . 
J.  M.  Bvney 

F.  C.  Curtin 

Edward  T.Gawkiu.. 

Morris  Strauss 

W.J.Curtis 

James  P.  Mullen . . . . 
Henry  Ten  Hagen . . . 

Frank  Luti 

E.G.  Warner 

Henry  C.  Little 

John  L.  Dowd,  Jr 

L.  A.  Kavanagh 

Howard  W.  Lof  tus . . . 

Clarence  L.  Fox 

Roy  E.  Homan 

D.E.  Robbins 

JohnOlcott 

W.M.Jackson 

Graydon  R.  Davis  . . 
WilUamH.  Barhyte.. 

Thomas  Farrell 

R.  E.  Gallavin 

Karl  K.  Schulte 

A.  F.  Dardis 

A,  A.  Vickers 


Rank. 


Rate  of 
eompeoaation. 


Rodman. . 

Rodman  . 

Rodman.. 

Rodman. . 

Rodman.. 

Rodman. . 

Rodman.. 

Rodman. . 

Rodman . . 

Rodman. . 

Rodman. . 

Rodman. . 

Rodman. . 

Rodman. . 

Rodman , . 

Rtxlman . . 

Rodman . . 

Rodman  . 

R(ximan . 

Rodman  . 

Rodman. . 

Rodman. . 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Rodman.. 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Cluunman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chunman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 


14 

4 

3 
4 
4 

4 

3 
3 
3 
3 
4 
4 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
2 
3 
3 
3 
2 
3 
2 
3 
3 
2 
2 
2 
2 
2 
2 
3 
2 
2 
3 


00 
00 
50 
00 
00 
00 
50 
50 
50 
50 
00 
00 


3  50 
3  50 
3  50 
3  50 
00 
50 
50 
50 
(X) 
50 
(K) 
3  50 
3  50 


4 

3 
3 
3 
4 
3 
4 


50 
50 
50 
5<) 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
60 
50 
50 
50 
50 
50 
00 
00 
50 
00 
00 
50 
00 
00 
00 
50 
00 
50 
00 
00 
50 
50 
50 
50 
50 
50 
00 
50 
50 
00 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day, 
per  day 
per  day 
perdayj 
per  dayj 
per  dayj 
per  day  I 
per  day 
per  day 
per  day 
per  day 
per  dayj 
per  day| 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  «iay 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Servie«a. 


II. OM 
171 
«82 

788 

1.304 

1.308 

1.151 

1.141 

1.095 

1,134 

1.264 

108 

430 

112 

94 

1.130 

1.004 

94 

133 

1.120 

116 

1,064 

1.260 

864 

850 

1.151 


1.318 
1,158 
490 
402 
399 
2W 
25<> 
351 
311 
301 
374 
381 
329 
318 
157 
252 
231 
245 
147 
84 
21 
519 
495 

993 
9 

50 
942 
957 
630 
7 
939 
787 
9 
621 
446 
400 

80 

42 
318 
362 
856 
107 
145 

24 


00 
00 
60 
00 
00 
00 
00 
00 
50 
00 
00 
00 
50 
00 
50 
50 
00 
50' 
00 
00 
00 
00 
00 
50 
50 
00 
50 
50 
50 
00 
50 
00 
00 
00, 
75' 
50 
00 
50 
50 
00 
50 
50 
00 
00 
00 
00 
00 
OOj 

oo' 
ooi 

oo! 
oo; 

00 
00 
00 
00 
50 
00 
50 
00 
00 
00 
00 
00 
50 
00 
50 
00 
50 
00 
00 


Travel 


116  38 


11  10 


50  26 


7  80 


TotaL 


11.096  00 

171  00 

682  50 

788  00 

1.304  00 

1.308  00 

1.161  00 

1.141  00 

1,096  50 

1,134  00 

1.264  00 

108  00 

430  50 

127  38 

94  50 

1.130  50 

1,004  00 

94  50 

133  00 

1.120  00 

116  00 

1.064  00 

1.260  00 

864  50 

850  50 

1.151  00 

444  50 

1.318  50 

1.158  50 

490  00 

402  50 

399  00 

294  00 

270  10 

351  75 

311  50 

301  00 

374  50 

381  50 

329  00 

318  50 

157  50 

252  00 

231  00 

245  00 

147  00 

84  00 

21  00 

519  00 

495  00 

7  60 

993  00 

900 

50  00 

942  00 

957  00 

680  26 

7  50 

946  80 

787  50 

900 

621  00 

446  00 

400  00 

80  00 

42  50 

318  00 

362  50 

855  00 

107  50 

145  00 

24  00 
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Construction   of  Barge   Canal  —  Erie   Canal  —  (Continued). 

Chapter  147,  Laws  of  1903.  and  amendatory  laws. 


NAME. 


Dennie  B.  Lynch 

F»nk  Corey 

William  Smutdcr... 

F.R.  Ulrich 

Henry  Eisen 

C.  W.  Diefendarf . . . . 
WiDiam  Heimann,  Jr. 

Alfred  ETan 

Frank  DeVall 

A.H.Hal]enbeck.... 
Albert  V.Markham.. 

F.  J.  Lynch 

L.  C.Ryan 

Daniel  B.  Donovan . . 

Josepli  Reh 

WilliainP.  Rayland.. 

Clarmce  Phelps 

A.F.  Dardie 

Henry  Akiu 

G.H.Knis 

Arthur  Mengel,  Jr . . . 

George  Grogan 

William  Spencer 

JohnCopia 

JanMBCraes 

Albert  Brown 

William  Farrier 

Herbert  ItitchingB. . . 

James  Keating 

Arthur  Johnson 

Bernard  Sternberg. . . 

Otis  Van  Wis 

JohnDygert 

EarlM.WinB 

Wm.T.  Tanner.  Jr.. 

Thos.  F.  Nugent 

James  Maroney 

Dennis  Murray 

Frauds  Daly 

HeoivTuik 

Charles  Ofiver 

Frank  McCarthy.... 

W.  M.  Brewer 

Chas.  Sponeaburg. . . 

Thomas  Gray 

Danid  KHmare 

Edward  Weis 

James  F.  Griffin 

Raymond  Qaydor. . . 

Artinir  Preston 

Archie  HaD 

Clark  H.  Norton.... 

Robert  Williams 

Amoki  Hooper 

Laurea  N.  Borsi 

John  G.  Yates 

George  Hanna 

LaonBeauIoc 

Domimok  Forati 

Andrew  Andreoeh .... 

J(^  McLean 

Leonard  Misoall 

T.  Howard  Stott.... 

W.H.Wilaon 

George  Philfips 

L.H.Waahbum 

Aaa  Farnsworth 

Wm.  Harrigan 

T.B.  Bowes 

Warden  T.MarrioU. 

A.W.BiKheU 

C.  E.  VanBroekfin.. 


Rank. 


Chaanman 

Chainman 

Chainman 

Chainman 

Chainman 

Masonry  inspector 

Masonry  inspector 

Masonry  inqpector 

Masonry  inspector 

Masonry  inspector 

Masonry  inspector .* 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Labwer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Foreman 

Axeman 

Axeman 

Laborer 


Rate  of 
compensation. 


S2  50 


2 
2 
2 
2 
5 
3 
5 
4 
6 


60 
60 
50 
50 
00 
60 
00 
00 
00 


3  60 


00 
00 


2  00 


2 
2 
2 
2 
2 
2 


00 
00 
00 
00 
00 
00 


2  00 


2 
2 
2 
2 
2 


00 
00 
00 
00 
00 


2  00 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
2  00 
2  00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
60 
00 
2  00 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
PCT  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Services. 


S280 

307 

278 

82 

166 

1,606 

108 

1.626 

1,209 

816 

14 

416 

54 

108 

626 

106 

702 

64 

628 

12 

12 

648 

12 

632 

628 

628 

628 

638 

480 

284 

370 

334 

626 

16 

434 

168 

378 

356 

98 

210 

220 

258 

76 

242 

402 

206 

242 

236 

240 

234 

204 

158 

118 

128 

28 

154 

54 

158 

42 

42 

58 

118 

142 

68 

12 

50 

46 

20 

234 

790 

640 

250 


00 
50 
00 
50 
00 
00 
50 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


TraveL 


Total. 


1280  00 

307  50 

278  00 

82  50 

165  00 

,606  OO 

108  50 

,626  00 

,209  50 

815  00 

14  OO 

416  00 

54  00 

106  00 

626  00 

106  00 

702  00 

54  00 

628  00 

12  00 

12  00 

648  OO 

12  00 

682  00 

628  00 

628  00 

628  00 

638  00 

480  00 

284  00 

370  00 

334  OO 

626  00 

16  00 

434  00 

168  00 

378  00 

356  00 

98  00 

210  00 

220  00 

258  00 

76  00 

242  00 

402  00 

206  00 

242  00 

236  00 

240  00 

234  00 

204  00 

158  00 

118  00 

128  00 

28  00 

154  00 

54  00 

158  00 

42  00 

42  00 

58  00 

118  00 

142  00 

68  00 

12  00 

50  00 

46  00 

20  00 

234  OC 

790  00 

640  00 

250  00 
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Construction    of   Barge    Canal  —  Erie    Canal  —  (Continued). 

Cbftpt«r  147.  L»«i  of  1003.  Aod  unoMUtory  bvt. 


NAME. 


Rank. 


Rate  of 


0«orgeB.  Kelley 

J.  H.  Whaien,  Jr 

R.  A.  Davii 

JoMDh  F.  O'Brien  ... 

G.R.  Stedman 

E.  P.  Downer 

Frank  Ladd 

OBcar  Svenson 

William  Biehler 

F.W.Kinney 

Daniel  Kilmore 

Fred  Sweet 

Thomas  Gray 

Charles  Sponenbunt  . 

W.  M.  Brewer 

Morris  Schrell     

Frank  MK'anhy 

Charles  Coffinjier 

Harry  Eilen 

James  Kcatinfi   

William  Prettic 

William  H.  Burns 

Mark  Quimby 

J.  H.  Rupert  

A.  r.  Carr 

Floyd  Bettingor 

Daniel  Brown   

Marie  Brandt  Brown. 

W.  T.  Crill 

Tally  Goodfellow 

Charles  Goodfellow .  .  . 
Mrs.  A.  H.  Hoffmeister 

Clvde  Judge 

John  Carroll 

A.  H.  UFevre 

Arthur  Mason 

Maria  Powell 

Henry  Straub 

0.  D.  Merwin 

Griff  T.  Williams 

John  Phillips 

W.  8.  Dunn 

Chris  Uannon 

Chtfles  Brannock 

Louis  McArthur 

JohnR.  Hiller 

Charles  Burke 

John  Chamberlain 

George  Heagle 

Mark  Kennedy 

L.  W.  Moulton 

FrMok  Shane 

W.  S.  Bimie 

Bernard  Kelly 

Met!  Motor  Sales  Co... 
Swanscott  Miller  Auto 

Company 

Charles  Lafever 

Bowen  Brothers 

Windsor  House  Livery . 
C.  L.  Hickland 

B.  D.Roark 

Frank  Hanbray 

H.  O.  Donovan 

L.  A^Withey 

L.C.O'Neif 

Charles  H.  Connor 

George  E.  Wright 

Mrs.  Grace  Keating — 

David  Butler 

George  H.  Shufelt 

James  Murphy 


Laborer 

Laborer 

Laborer  

Boatman 

Boatman . . . . 

Boatman 

Boatman 

Boatman 

Boatman . . . . 

Boatman 

Boatman 

Boatman. . . . 

Boatoian 

Boatman.  .  . 
Boatman  . . . 
Boatman  . . . 
Boatman  . . . 
B<jatman  .  . 
Boatman . . . . 
Boatman  . . 
Ctatce  reader . 
Gage  reader . 
Gace  reader . 
Gage  reader . 
Gase  reader 
Gage  reader . 
Gage  reader . 
Gage  reader. 
Gage  reader . 
Gage  reader . 
Gage  reader . 
Gage  reader. 
Gage  reader . 
Ga^e  reader . 
Gage  reader. 
Ciage  reader . 
Gage  reader. 
Gage  reader. 
Gage  reader . 
Gage  reader . 
Gage  reader. 
Gage  reader. 
Gage  reader . 
Gage  reader. 
Gage  reader. 
Gage  reader . 
Gage  reader . 
Gage  reader . 
Gage  reader . 
Gage  reader. 
Gage  reader. 
Gage  reader. 

Livery 

Livery 

Livery 


Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 
Livery. 


t2 

2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

10 
5 
5 
5 
5 
7 
7 
7 
7 
7 

10 
7 
7 
7 
7 

■« 
I 

7 
7 
7 
7 
6 
5 
4 
10 
10 
7 
5 
5 
5 
5 
5 
5 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  dav 
per  month 
per  month 
per  month 
per  month . 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 


•  •  •  •  •  c 


1190 

78 

236 

096 

525 

168 

975 

945 

159 

292 

540 

939 

159 

594 

42 

393 

393 

348 

.306 

219 

120 

60 

60 

20 

45 

7 

84 

84 

84 

21 

90 

84 

45 

21 

84 

84 

84 

10 

21 

84 

72 

60 

48 

120 

120 

84 

60 

60 

60 

60 

60 

60 


Travel 


00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 

oc 

00 
00 
00 
00 
00 
00 
00 
OOi 

ooj 

00 
00 
00 
00 
00 
00 
50 
00 
00 
DO 
00 
50 

it) 

00 
(X) 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


ToUL 


II  90 


352  00 

15  00 

121  00 

366  76 
491  00 
140  00 

45  00 
661  00 
429  50 
388  50 
896  00 

18  00 

81  00 
671  00 

66  00 
331  00 
232  60 
411  00 

36  00 


$190  00 

78  00 

236  00 

996  00 

525  00 

168  00 

975  00 

945  00 

159  00 

294  40 

540  00 

939  00 

159  00 

594  00 

42  00 

393  00 

393  00 

348  00 

306  00 

219  00 

120  00 

60  00 

60  00 

20  00 

45  00 

7 

84 
84 
84 


00 
00 
00 
00 


21  00 
90  00 
84  00 

45  50 
21  00 
84  00 
84  00 
84  00 
10  50 
21  00 
84  00 
72  00 
60  00 
48  00 

120  00 

120  00 
84  00 
60  00 
60  00 
60  00 
60  00 
60  00 
60  00 

352  00 
16  00 

121  00 

366  76 
491  00 
140  00 

46  00 
661  00 
429  60 
388  60 
896  00 

18  00 

81  00 
671  00 

66  00 
SSI  00 
233  60 
411  00 

3«00 


Middle  Bivision:  ENairrEERiNo  Expenses. 
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Construction   of  Barge   Canal  —  Erie   Canal  —  (Concluded). 

Chapter  147,  Laira  of  1903,  and  amendatory  lam. 


NAME. 


The  Onondaga . . 
H.  M.Scovilie.. 
LoKai  A  Stewart. 
George  Hcagle . . 


Rank. 


Livery, 
livery. 
Livery. 
Livery, 


Rate  of 
compenaation. 


Servioee. 


TraveL 


143  75 

168  00 

320  00 

27  50 


Total. 


InetrumentB,  tools  and  appUances. 

Office  rent 

Fuel  and  light 

Stationery  and  printing 

Postage 

Telephone  and  telegrai  h 

Mieeellaneoue 


Incidental  Expemes. 


$157,123  14  $10.866  04 


1281  38 
1.568  00 
474  14 
191  06 
350  98 
831  86 
7.059  60 


Total. 


143  76 

168  00 

320  00 

27  50 


1167.988 18 


10.766  02 


$178.76420 


Construction  of  Barge  Canal  —  Oswego  Canal. 

Chapter  147,  Laws  of  1903,  and  amendatory  laws. 


NAME. 


Edwin  Styring. . . . 

Guy  Moulton 

James  Burden 

Theron  M.  Ripley . 

A.  B.  Dewey 

W.  D.Gartland... 
Chester  C.Hahn.. 
Harvey  Wagner. . . 
John  D.  Scanlon... 

W.S.Morris 

JohnKelley 

L.  C.  West 

J.  H.  Forth 

Harry  Kehoe 

C.  F.  Hopetein . . . . 
E.  M.Weiskotten. 

H.M.Cox 

H.  W.Baker 

H.  H.Brown 

P.H.Budd 

Solomon  Reswick . . 

D.  H.  Judaon 

George  H.  Haley. . 

F.H.  Flint 

E.M.  Ellis 

I.  S.  Badger 

H.  A.  J.  Castor.... 

M.  D.  Ewell 

William  Carnrike.. 

Karl  Moulton 

W.H.HUborn  ... 
George  C.  Hannon. 
H.  B.  ArmstroDg. . 

E.  J.  Cloheaay 

JohnD.  Ettinger.. 

C.E.  Learned 

L.H.  Wright 

R.M.Mark 

A.  J.  Crowe  Jr.. 


Rank. 


Division  en^neer 

Fbst  resident  engineer . . . 

Resident  engineer 

Resident  engineer 

Confidential  stenographer . 

Stenographer 

Stenographer 

Stenogn4)her 

Cashier 

Estimate  clerk 

Chauffeur 

Bridge  designer 

Tracer 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Assistant  engineer 

Assistant  engineer 

Assistant  enipneer 

Assistant  engineer 

AssBtant  engineer 

Assistant  enipneer 

Assistant  engineer 

Assistant  engineer 

Asustant  en^neer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Levder 

Leveler 

Leveler 

Leveler 


Rate  of 
compensation. 


$400 

260 

250 

250 

126 

100 

75 

126 

150 

150 

100 

175 

83  33 

5 

5 

5 

4 

5 

6 

6 

6 

6 

7 

6 

7 

6 

6 

6 

6 

5 

6 

6 

6 

6 

4 

5 

4 

4 

4 


Vol.  I.—  9 


per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
00  p«-  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 


Services. 


$1,350 
900 

3.000 

3.000 
625 

1.025 
885 
375 
300 

1.050 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


360 

83 

1.565 

180 
1,300 

788 

957 
1.968 
1,880 
1,898 
1.732 
2,126 
1,724 
2,345 

501 
1,668 
1,625 
1.691 
1.644 
1.660 
1.666 
1,466 
1.525 
1.435 
1.590 
1.458 
1.530 
1,302 


00 
37 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
50 
50 
50 
00 
00 
25 
75 


Travel. 


$91  84 
10  00 
93  62 

372  63 


2  25 


52  00 


296  83 
133  70 


10  75 

562  82 


207  00 
16  40 


ToUl. 


$1,441  84 

910  00 

3,093  62 

3.372  63 

625  00 

1.025  00 

886  00 

376  00 

300  00 

1,060  00 

2  26 

360  00 

83  37 

1.565  00 

232  00 

1.300  00 

788  00 

957  00 

1,968  00 

2.176  83 

2,031  70 

1.732  60 

2.135  75 

1,724  00 

2,907  82 

501  00 

1,875  00 

1,641  40 

1,591  00 

1.644  60 

1.560  00 

1.655  00 

1,466  50 

1,525  60 

1,435  50 

1,590  00 

1,458  00 

1,630  25 

1,302  76 
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Construction  of  Barge  Canal — Oswego  Canal — (Continued) 


Chapter  147.  Um  of  1903.  and  ■nwmktory  laws. 


NAME. 


F.  C.  Sdlnow 

E.  K.  Dowy 

J.  Roaenweig 

Philip  J.  Baron 

VflrnoD  Vanderburi . . 

Raymond  TraTV 

Roy  EnnU 

A.W.HolnMi 

J.  M.  Barney 

Msrron  S«rby 

Charles  B.  Hocan 

Ral^  Hamilton 

W.D.  Krin« 

G.  A.  Woodard 

E.  C.  AMley 

Allen  T.Brown 

F.J.  Beach 

R.  E.  GaUavin 

M.W.  Booth 

William  Crahan 

R.J.  Storm 

E.  H.  Aasenheimer... 

G.  E.  Cahill 

W.  W.  Redfem 

Jamet  B.  Sullivan .... 

M.J.  Kelley 

A.  X.  MariUey 

H.  W.Fear 

R.E.  Button 

A.  H.  HaUenbeck 

W.J.  KeUy 

W.  N.  Dutcher 

CharleeB.  Herring ... 

William  Walter 

A.  V.  Markham 

aarkH.  Norton 

T.  R.Ward 

Dennis  Heenan 

P.L.Ryan 

Martm  Ward 

William  Cronin 

Claude  Althouae 

AlonsoCUrk 

J.M.Foley 

William  FiUgibbons.  Jr. 
William  Griggs.  Jr  — 

E.  H.  KimbSU 

F  J.  Lynch 

E.  M.Willie 

Henry  Turk 

Arthur  Gorton 

James  TyroU 

George  Fiisgibbons   . . 

Jesse  Penfieid 

Daniel  Mehcgan 

John  Madigan 

M.  E.  Murray 

Thomas  Brady 

William  Cavanagh  — 
Charles  A.  Stein,  Jr.. 

Charles  B.  Moran 

A.  Moosbrugger 

Patrick  Ryan 


John  Shay 

Thomas  Redmond . 
James  McKay . . . . 

James  Griffin 

James  Lair 

Joseph  Roth 

James  Tyrell 

George  Archambo . 
ames  J.  Frisbie... 


Rank. 


Rodman. . . 
Rodman. . . 
Rodman. . . 
Rodman. . . 
Rodman.  . . 
Rodman. . . 
Rodman.  . . 
Rodman.  . . 
Rodman. . . 
Rodman. . . 
Rodnam. . . 
Rodman. . . 
Rodman.  .  . 
Rodman.  . . 
Rodman  .  . 
Rodman. . . 
Rodman.  .  . 
(^h^nman. . 
Chainman . . 
Chainman. . 
Chainman. . 
Chainman. . 
Cluunman. . 
Chainman. . 
Chainman. . 
Chainman. . 
Chainman. . 
Chainman . . 
Chainman . . 
Inspector... 
Inspector. . . 
Inspector. .. 
Inspector. . . 
Inspector... 
Inspector.. . 

Laborer 

Laborer 

Laborer 

Laborer .... 

Labors 

Laborer 

Laborer 

Laborer. . . . 

Laborer 

Laborer. . . . 
Laborer .... 
Laborer .... 
Laborer .... 

Laborer 

Laborer .... 

Laborer 

Laborer 

Laborer 

Laborer .... 
Laborer .... 
Laborer .... 
Laborer.  . . . 
Laborer .... 

Laborer 

Laborer .... 

Laborer 

.\xeman 

Boatman . . . 
Boatman . . . 
Boatman . . . 
Boatman . . . 
Boatman . . . 
Boatman. . . 
Boatman. . . 
Boatman . . . 
Gage  reader. 
Gage  reader. 


Rate  of 
eompenaatioD. 


13  50  per  day 
3  50  par  day 

3  50  per  day 

4  00  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50perdi^ 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 

3  00  pur  day 
2  50  per  day 
2  50  per  day 

2  50  per  day 

5  00  per  day 
5  00  per  day 
5  00  per  day 

4  00  per  day 

5  00  per  day 

3  50  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 

2  50  per  day 

3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  dav 

6  00  per  month 
5  00  per  month 


Servicea. 


$798 

1.116 

1.061 

1.216 

I.IM 

462 

1.065 

400 

2M 

283 

266 

245 

231 

265 

265 

1.048 

816 

72 

722 

1.068 

1.023 

987 

854 

1,011 

966 

1,004 

237 

240 

165 

855 

1.755 

1.630 

1.266 

1.660 

119 

54 

730 

630 

532 

652 

662 

630 

642 

632 

632 

628 

110 

210 

380 

364 

386 

98 

106 

634 

112 

120 

630 

488 

634 

140 

104 

807 

942 

939 

939 

171 

945 

973 

327 

198 

72 

60 


TrareL 


00 

00 

00 

50 

50 

00 

00 

75 

00 

50 

00 

OOi 

00 

00 

00 

00 

50 

00 

00 

00 

00 

00 

00 

00 

00 

50 

50 

00 

00 

00 

00 

00 

50 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

50 

00 

00 

00 

00 

00 

50 

00 

00 

00 

00 


14  50 


2  00 


Total. 


S8Q3  50 

1,116  00 

1,061  00 

1.216  50 

1,194  50 

462  00 

1.065  00 

400  75 

296  00 

283  50 

266  00 

245  00 

231  00 

265  00 

265  00 

1.048  00 

816  50 

72  00 

722  00 

1,068  00 

1,023  00 

987  00 

854  00 

1,011  00 

966  00 

1.004  50 

237  50 

340  00 

165  00 

855  00 

1.755  00 

1,630  00 

1.266  50 

1,660  00 

119  00 

54  00 

730  00 

630  00 

532  00 

652  00 

662  00 

630  00 

642  00 

632  00 

632  00 

628  00 

110  00 

210  00 

380  00 

364  00 

386  00 

98  00 

106  00 

634  00 

112  00 

120  00 

630  00 

488  00 

634  00 

140  00 

104  00 

807  50 

942  00 

939  00 

939  00 

171  00 

945  00 

973  50 

327  00 

198  00 

72  00 

60  00 

MisDix  Division:  Enqinbekino  Expenses. 


Construction  of  Barge  Canal  —  Oswego  Canal  —  (Concluded). 

CW  '*'•  UmjjfilWB,  *ihI  uiBidktory  lain. 


NAME. 

Rnok. 

BiMot 

3«TH. 

TriTd. 

ToUl. 

»  00  p«  month 
S  00  pv  uddUi 

SOO^moDlb 

IMOO 

«aco 

MOO 
80  00 

D.  D.  TompkiiB 

^it-^Z^::- 

ISES^'^.'^-^ 

»e.07«i 

tJ,SM7* 

17J20 

U«4I 

W,81S  M 

?ssr."'r'^ 

KE;s««dw.wb 

Construction    of   Barge    Canal  —  Cayuga    and    Seneca    Canal. 

Cb^tr  33S.  U«  c4  1111;  Chiptn  214,  L4n  of  1011;  Chipts  3S1,  Uvtnl  IDOR, 


NAUE. 

RHk. 

Halo  of 

^. 

Tnnl. 

ToUl. 

i£Es 

!!SK£ 

i  DOperdH 
OOOOpwmona 

80  00|UJ™1 

11. 4M  a 

100  no 
oooo 

80  00 
BO  00 
80  o< 

sioooof 

»0( 

S8  45 

40  31 

II 

138  0( 

JM0< 
«O0( 

16  00 

aiooo 

|rs^;:.:::: 

a-rfe---- 

M74 

SSte^r".;....;;:::;:: 

H'SSSf:-:  ■■ 
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Construction  of  Barge  Canal  —  Cayuga  and  Seneca  Canal 

(Continueci). 

rhApCer330.  Uwiofmi:  Chapter  214,  Um  of  1911;  Chapter  391.  Uvi  of  1909. 


W.J.  Hfnk      . 
P.  R.  Murray 
John  D.  Soaiilon 
W.  S.  Morria  . 
A.  B.  I)rwfv 
J.  H.  Med;h(T 
Harvey  Wuxner   .    . 
John  Kc  llfv    .   .    . 

R.  W.  (Vly     

B.I.  Hall 
L.  L.  Ha.lley 
Thomas  K.  Tetley.  Jr 

H.C.Smith 

S.  ('oh«-n              .     . 
H.  A.  (Jehring     

E.  S.  ()vprl>auRh  . . . . 
I.  S.  Radk^tT  .    . 

0.  E.  (iiiiHon     

R.  N.  Banrtt      . . .    , 

H.  W.  benedict  

M.  W.  (frimea  

C.  L.  Hay  ward 

T.  R.  Haielum 

1.  S.  Matlaw 

H.  S.  SlMUT 

H.  A.  Weeks 

J.B.Whipple 

S.  R.  TiKhe 

D.  B.  Sayer 

J.  M.  lYior 

R.  E.  Drake 

M.  L.  Babcock     ... 

C.H.  Adams 

H.  L.  Drake 

H.E.Hayes 

F.  E.  Hardv 

J.  George  Dobie  . . . . 

M.  J.  rhryst 

L.  E.  Moyer 

H.  L.  Drake  

Morris  Strauas 

D.  A.  McClellaa  . . . . 

M.  A.  Darville 

J.  R.  Tifthe 

G.C.Baker 

R.  W.  Austin   

J.  H.  Williams   

Frank  Layburn 

K.  K.  Schulte 

Harry  Goldman 

S.  W.  Mosher 

H.  O.  Tx«hrback 

G.  W.  Scott 

A.  V.  Marham 

E.F.  Allen 

F.  P.  Rvan   

James  Thorne 

Peter  Mc  Kcvitt  

George  J.  Farrell   .  .  . 

Francis  Cleary 

J.  D.  Marshall 

J.  W.  Marshall 

Benjamin  Rogers .  . . . 

James  Adkinson 

C.W.  Edwards 

J.  J.  Maloney   

John  Tubridy 

John  Coetigan 

Seaman  Knapp 

R.  A.  Petrone 


Tracer.         .    . 
Trarer       ... 
Cashier   . 
I'jiitimatf  elerk 
Confidential  Atetuigrapher 
C<mfidefitial  NteiKigraphttr 
Stenoiftrapher    ... 
Chauffeur 

AtwLHlant  engineer .      .    . . 
.\>wL<<tant  «niifUM«er 
A!«i.*<tant  engineer       .    . . 

AittiLHiant  engitieer 

A»«ii4tant  euniiieer 

.VMMLHtant  engineer 

ANHUtant  engineer 

.AiVLttant  engineer   

.\i«»tant  engineer 

Aftiistant  engineer 

A-vi-ftant  engineer 

AwL«4tant  engineer 

AmiHtant  engineer 

A.-wtitant  engineer 

Assi^ttant  engineer 

Assistant  engineer     ...    . 

Assistant  engineer 

Assistant  engineer 

Assistant  eugitieer   

.AssLHtant  engineer .    ... 

.AsHLHtant  engineer 

Levcler  

I^eveler 

l/cveler 

I>eveler 

Leveler 

Lcveler 

Rodman 

Rodman    

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

C^hainman 

(^hainman 

Chainman 

Chainman 

iChainman 

Chainman 

Inspector 

laborer 

Ijalx>rer 

I  Laborer 

Lalx>rer 

Ijalx>rer 

Ijal)orer 

Laborer 

Lal)orer 

Lalwrer  

lialwrer 

Laborer 

I.Aborer 

I  ^Iwrer 

I.Aborcr 

Laborer 

Laborer 


|M3  .X3 

150 
lAO 
125 
125 
125 
UM) 
7 
6 
6 
7 
7 
5 
6 
6 
6 
7 
5 
6 
6 
6 
6 
7 
6 
7 
6 
5 
6 
5 
5 
4 
4 
4 
4 
4 
3 
4 
4 
4 
3 
4 
3 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


per  month 
per  month; 
per  month, 
per  month 
per  month 
per  mouth 
per  month, 
per  month 
(M)  per  day 
(X)  per  day 
(M)  per  day 
00  per  day! 
OOper  dayl 
(X)  per  day 
00  per  day 
00  per  day' 
00  per  day 
00  per  day 
(X)  per  day 
<K)  per  day 
(X)  per  day 
OOper  day 
(X)  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  [ier  day 
50  per  day 
60  per  day 
(X)  per  day 
50  i)er  dayl 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
00  per  day 
50  per  day 
00  per  day 
50  per  day 
50  per  dayi 
50  per  day. 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  davi 
00  per  day] 
00  per  day! 
00  per  day! 
(X)  per  day 
(X)  j)er  day 
(X)  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


$83 
K3 
300 
3(K) 
1M5 
K7 
375 


33 
33 
00 
(X) 
4.S 
50 
00 


1 


1.950 

1,92M 

2.017 

2.119 

1,213 

200 

786 

1.709 

162 

2.191 

96 

162 

240 

240 

135 

189 

278 

280 

114 

95 

153 

345 

1.570 

1,406 

247 

328 

117 

1,116 

52 

101 

2,30 

940 

924 

1.091 

367 

636 

539 

108 

217 

999 

667 

315 

152 

132 

50 

164 

626 

650 

614 

214 

574 

52S 

626 

612 

106 

606 

76 

394 

392 

648 

354 

124 


00 
00 
(X)' 
00' 
00 
001 

oo; 

50! 
00 
00 
00 
00 
00 
(N) 
00 
(X) 
00 

(X); 

00 
00 
00 
00 
00 
50 
50 
50 
IX) 
.50 
50 
00 
50 
50 
00 
00 
50 
00 
(X) 
50 

(X); 

ooi 

.50 
(X) 
50 
50 
00 
.50 
00 
00 
00 
00 


(X) 
00 
(K) 
(X) 
IX) 
00 
(X) 
00 
(X) 
00 
00 
00 


$2  85 
47  05 
24  20 
43  72 
35  30 
19  36 


62  55 

91  83' 

2  15 


40  00 
2  69 
4  06 


183  33 

83  33 

300  00 

300  00 

185  48 

87  50 

375  00 

2  85 

1,997  05 

1.952  20 

2.090  72 
2.154  30 
1.232  3« 

200  00 
848  55 

1,801  33 
164  15 

2.191  00 
95  00 
102  00 
340  00 
240  00 
135  00 
189  00 
278  00 
280  00 
114  00 
95  00 
153  00 
345  00 

1,570  00 

1,406  50 
247  50 
328  50 
117  00 

1.156  50 

55  19 

108  06 

1,230  50 
940  50 
924  00 

1.091  00 
367  50 
636  OO 
539  00 
108  50 
217  00 
999  00 
667  50 
315  00 
152  50 
132  50 

50  00 
164  50 
626  00 
650  00 
644  00 
214  00 
574  00 
528  00 
626  00 
612  00 
106  00 
606  00 

76  00 
394  00 
392  00 
048  00 
354  00 
124  00 
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Construction  of  Barge  Canal  —  Cayuga  and  Seneca  Canal 

(Concluded). 

Chapter  339.  Laws  of  1011;  Chapter  214.  Laws  of  1911;  Chapter  391,  Laws  of  1909. 


NAME. 


F.  T.  Whalen 

C.  E.  Skinner 

J.  F.SuUiyan 

George  B.  Kelley 

W.  E.  Lcrch 

Walter  Conley 

John  Clary 

JohnWakh 

Dean  Davis 

J.  H.  McCabe 

John  McGraine 

Thomas  F.  Redmond . 

W.H.  Rundle 

Charles  Hassan 

James  L.  Grogan . . . . 

E.  B.  Schoot 

George  W.  Waters... 

E.  A.  Sullivan 

Seymour  Addis 

Edward  Fitsgerald... 

A.H.O'RieI& 

J<^n  Quail 

D.  M.KeUogg 


Rank. 


Laborer 

Laborer 

Labors 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Boatman . . . 
Boatman. . . 
Boatman. . . 
Boatman. . . 
Boatman. . . 
Boatman. . . 
Boatman. . . 
Boatman. . . 
Boatman . . . 
Boatman . . . 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Livery 


Rate  of 
compensation. 


f  2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 

2  00  per  day 

3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  OOperdav 
10  per  month 

7  per  month 
7  per  month 
5  per  month 


Services. 


S132  00 
124  00 
132  00 
2  00 
266  00 
274  00 

24  00 

22  00 
942  00 
978  00 
948  00 
162  00 
936  00 
811  00 
159  00 
354  00 
375  00 

90  00 
120  00 

84 

84 


00 
00 


60  00 


Travel. 


$142  00 


Instruments,  took  and  appliances . 

Office  rent 

Fuel  and  light 

Statbnery  and  printing 

Postaite 

Telq>hone  and  telegraph 

Miscellaneous 


Ineidental  £rp«fue». 


160,443  09   11.121  62 


tll5  54 

497  40 

61  92 

211  08 

58  60 

187  88 

1.318  68 


Total. 


$132  00 

124  00 

132  00 

2  00 

266  00 

274  00 

24  00 

22  00 

942  00 

978  00 

948  00 

162  00 

936  00 

811  00 

169  00 

354  00 

376  00 

90  00 

120  OO 

84  00 

84  00 

60  00 

142  00 


$61,564  71 


Total 


2.461  10 


$64,015  81 


Dominick  Street  Bridge,  Rome. 

Chapter  877,  Laws  of  1912. 


NAME. 


Guy  Moulttm . . . . 
Carl  L.  Bannister. 

A.  W.  Smith 

J.  B.  McGuire 

E.  T.  Gawkins... 


Rank. 


First  resident  engineer . 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Rodman 


Rate  of 

compensation. 


$250  pCT  month 
6  00  per  day 
6  00  per  day 
6  00  per  day 
3  50  per  day 


Services. 


$50  00 

570  00 

502  00 

66  00 

92  50 


Travel. 


$2  41 

6  48 

10  30 


Postage. . 
Mi8c<aUan< 


Ineidental  Expemct. 


$1,280  50         $19  19 


leous. 


$1  82 
117  85 


Total. 


Total. 


$52  41 

576  48 

512  30 

66  00 

92  50 


$1,299  69 


119  67 
$1,419  36 
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Improvement   of    Weigh-Lock   Building,    Syracuse. 


Chaptar5a4.UwBaf  1910. 

NAME. 

lUnk. 

lUtoof 
oompwiMHtiftn 

DsnnoBi. 

TrtTcL 

Total 

C.  F.  Hopetein 

• 

Draf  tnttn 

$5  00  per  day 

$60  00 

KiOOO 

Repairs  to  Willard  Dock. 

Chapter  728.  Uwb  of  1013. 


NAME. 


Rank. 


L.  S.  Hulburd 
L.  E.  Moyer. . 


Resident  engineer . 
Rodman 


Total. 


Rate  of 
eompenaation. 


$200  per  month 
4  00  per  day 


Servioei. 


$8  06 
10  00 


Traval. 


t2  30 
1  85 


Total. 


110  36 
17  85 


128  21 


Main  Street  Bridge,  BoonviUe. 

Chapter  53,  Lam  of  1912. 


NAME. 


I.  8.  Matlaw.... 

D.B.  Saver 

J.  M.  Prior 

C.  M.  Chuckrow. 

H.  Corbin 

F.  A.  Hermana. . 
Charles  Mentna. 


Total. 


Rank. 


AflBistant  en^neer . 
Aasistant  en^neer . 

Leveler 

Leveler 

Bridge  designer . . . 
Bridge  designer. . . 
Draftsman 


Rate  of 
compensation. 


$7  00  per  day 
5  00  per  day 
5  00  per  day 
4  50  per  dav 
150  per  month 
150  per  month 
4  00  per  day 


Services. 


Travel. 


Total. 


1175  00 

$175  00 

55  00 

55  00 

55  00 

55  00 

54  00 

54  00 

87  09 

87  09 

128  23 

128  23 

100  00 

100  00 

1654  32 

1654  32 
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Lyons  Falls  Bridge,  Lyons  Falls. 

Cht^iet  510.  Lawa  of  1912. 


NAME. 


I.  S.  AbrahamB 

P.J.  PetaCT 

J.  L.  Bradford 

W.S.  McDowell... 

F.  A.  HermuiB 

L.C.  Wert 

D.  B.  Bayer 

8.  Cohen 

R.K.  Sheldon 

C.  M.  Chuekrow... 

J.  M.  Prior 

F.C.Curtin 

R.W.  Austin 

J.  S.  Bierliardt 

A.  El.  GSreen 

CharkiMeaBma... 

C.  A.  Huhne 

J.F.BIaue 

C.  8.  Cooper 

R.  Ruderman , 

C.£.  VanBrocklin. 


Rank. 


Bridge  designer. . . 
Bridge  deugner. . . 
Bridge  designer.. . 
Bridge  designer . . . 
Bridge  dengner. . . 
Bridge  designer. . . 
Assistant  enpneer. 
Asristant  engineer . 
Aflsistant  en^neer . 

Leveler 

Levefar 

Leveler 

Rodman 

Rodnuui 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Tracer 

Tracer 

Laborer 


Rate  of 
CMnpensation. 


1150 
150 
150 
150 
150 
ISO 
6 
5 
6 
4 
5 
4 
4 
4 
5 
4 
4 
125 
60 
flO 
2 


per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
60  per  day 
00  per  day 
SO  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
per  numtn 
per  month 
per  month 
00  per  day 


Servioee. 


S205  M 
147  58 

84  68 

72  58 

75  00 

147  58 

128  00 

135  00 

24  00 

13  50 

70  00 

18  00 

84  00 

16  00 

08  39 

52  00 

56  00 

60  48 

29  03 

29  03 

8  00 


Travel. 


Miscellaneous. 
Total.... 


Incidental  Exptnam. 


H3  20 


$1.554  49         $43  20 


Total. 


$205  64 

147  58 

84  68 

72  58 

75  00 

147  58 

128  00 

135  00 

67  20 

18  50 

70  00 

18  00 

84  00 

16  00 

98  39 

52  00 

56  00 

60  48 

29  03 

29  03 

800 


11.597  69 

789 

$1.605  58 


Repairs  to  Owasco  OvUet. 

Chapter  654.  Laws  of  1913. 


NAME. 


Quy  Moulton 

R.E:.  Sheklon 

F.  C.  Curtm 

J.  8.  Bierhardt 

J.  M.  Barney 

C.E.VanBrocklin. 
George  B.Kell^y. . 


Rank. 


First  resident  engineer . 
Assistant  en^neer .... 

Levdhr 

Rodman 

Rodman 

Laborer 

Laborer 


Rate  of 
compensation. 


$250  per  month 
6  00  per  day 
4  50  per  day 
4  00  per  day 
3  50  per  day 
2  00  per  day 
2  00  per  day 


Services. 

$30  00 

126  00 

112  00 

17  50 

64  00 

10  00 

Travel. 


$1  56 


76  19 


Total. 


$1  66 
30  00 
202  19 
112  00 
17  50 
54  00 
10  00 


MiBeeDaaeoua. 
Total.... 


InddenUd  Expenut. 


$349  50        $77  74 


$427  24 

5  40 

$432  64 
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NAME. 


Guy  Moulton 

dTe.  >*'hitford  . . 

R.  K.Sheldon 

I.  S.  Badxer 

C.  F.  Hopstein 

P.C.Curtin 

M.J.Chrytt 

J.  S.  Bierhardt 

E.  T.  Gawkim 
C.  E.  Van  Brorklin 


Surveys  for  Slate  Board  of  Claims, 

Chapter  811.  Lam  oT  1911;  Chapter  547.  Lam  of  1912. 


Fint  raiideDt  enjdnev 

Aanstaot  enipnoor  . . . 

Aantant  eoipnear  . . . 

Amistaat  engineer .    . . 

Draf  taman 

ilicvder 

jRodman    

jRodman 

'Rodman 

Laborer 


Rate  of 
oompeoaation. 


•250  per  month 
6  00  per  day 
6  00  per  day 
5  00  per  day 
5  00  per  day 
4  50  per  day 
4  00  per  day 
4  00  per  day 
3  50  per  day 
2  00  per  day 


Scrvioea. 


150 

1.722 

174 

25 

35 

111 

8 


00 
00 
00 
00 
00 
00 
00 


76  00 
80  50 
36  00 


MiaceUaneQUB. 
Total  .. 
c 


Incidmial  Erpfrun. 


$2,317  50 


Travel. 


t34  27 


7  08 


Total. 


150  00 

1.722  00 

208  27 

25  00 

42  08 

111  00 

800 

76  00 

80  50 

36  00 

141  35'  S2.358  85 
1  40 


$2,360  25 


Black  River  Survey, 

Chapter  100.  Lam  of  1011;  Chapter  7a3.  Lam  of  1913. 


NAME. 


Rank. 


Rate  of 
compensation. 


Louis  A..  Burns. . 
C.  G.  Lamphere. 
Newell  H.  Heath. 
Ona  Marshall.  . . 
B.  F.  Wise 


Resident  engineer . 

Draf  teman 

Gage  reader 

Gage  reader 

Gage  reader 


$250  per  month 

5  00  per  day 

10  (N)  per  month 

10  (M)  per  month; 

10  (K)  per  month' 


Services. 


$45  00 
120  00 
120  00 
120  00 


Travel. 


Miscellaneous . 
Total.... 


Incidental  Expenses. 


$405  00 


$3  30 


$3  30 


Total. 


$3  30 

45  00 

120  00 

120  00 

120  00 

$408  30 
2  00 

$410  30 
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Chemung  Canal  Survey, 

Chaptar  220,  L&wb  of  1913. 


NAME. 


Louis  A.  Burns... 
Cvl  L.  BanniBter. 

C.W.Deaue 

A.  D.  MerriU 

Charles  E.  Hoehn. 
F.T.Whalen.... 

John  Sullivan 

R.  A.  Patrone 


Rank. 


Rondent  onicuieer. 
Aasbtant  engineer . 

Leveler 

Leveler 

Rodman 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


1250  per  month 
6  00  per  day 
4  50  per  day 
4  50  per  day 
3  50  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 


11.250  00 
732  00 
549  00 
414  00 
322  00 
230  00 
234  00 
70  00 


Travel. 


Stationery  and  printing . 
Livery. 


InddeaUU  Expentn, 


Fuel  and  light 

Postage 

Office  rent 

Telephone  and  telegn4>h . 
Miscdlaneous 


ToU 


$359  93 


Total. 


13,801  00       1359  93 


$11  93 

12  50 
25 

3  25 
54  00 

13  70 
195  55 


$1,609 
732 
549 
414 
322 


93 

00 

00 

00 

00 

230  00 

234  00 

70  00 


$4,160  93 


291  18 


$4,452  11 


Surveys,  Field  Notes  and  Manuscript  Maps. 

Chapter  511,  Laws  of  1912;  Chapter  290.  Laws  of  1913. 


NAME. 


E.  C.  Oksott 

A.  A.  V'icken 

John  N.  Ok»tt. . . 
WUliamBiehler.. 

F.  W.  Kinney. . . . 
George  Milkrt. . . 
Clayton  Phunmer. 
Earl  W.Willis.... 


Postage 

MisceUaneoua. 


Total. 


Rank. 


Assistant  engineer. 

Chainman 

Chainman 

Boatman 

Boatman 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


$7  00  per  day 
3  00  per  day 

2  50  per  day 

3  00  per  day 
3  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 

Travel. 

$976  00 

375  00 

370  00 

393  00 

27  00 

20  00 

20  00 

46  00 

$43  66 

6  10 

ToUl. 


Incidental  Kxpente*. 


$2,227  00         $49  76 


$0  17 
112  69 


$1,019  66 

375  00 

370  00 

399  10 

27  00 

20  00 

20  00 

46  00 


$2,276  76 


112  86 
$2,389  62 
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Summary. 
The  foregoing  tables  are  summarized  as  follows: 

Ordinary  Repairs  to  Canals, 

1.  Erie  canal,  chapter  MO,  Laws  of  1912 $8,710  83 

2.  Blark  River  canal,  chapter  546.  Laws  of  1012 280  17 

Construction  of  Barge  Canal. 

3.  Erie  canal,  chapter  147,  Lawn  of  im\S.  and  amendatory  laws 178,754  20 

4.  Oswego  canal,  chapter  147,  I^awH  of  1903,  and  amendatory  lawit   104,955  25 

5.  Cayuga  and  S(>neca  canal,  chapter  301.  Laws  of  1903,  and  amendatory  laws  ...  64.015  81 

Special  Work, 

6.  Doroinick  street  bridge.  Rome,  chapter  877,  Laws  of  1012 1 ,419  36 

7.  Improvement  of  Wcigh-lock  building,  Syracuse,  chapter  524.  Laws  of  1010.  . .  60  00 

8.  Repairs  to  Willard  dock,  chapter  728.  I^ws  of  1013 28  21 

9.  Main  stn^t  bridge.  Boonville.  chapter  53.  Laws  of  1912 654  32 

10.  Lyons  Falls  bridge,  Lyons  Falls.  cFiaptcr  510,  Laws  of  1912 1 ,605  58 

11.  Repairs  to  Owasco  outlet,  chapter  654,  Laws  of  1913 432  64 

Special  Surveys, 

12.  Surveys  for  State  Board  of  Claims,  chapter  811,  Laws  of  1911;  chapter  547, 

Laws  of  1912 2.360  25 

13.  Black  river  survey,  chapter  190,  Laws  of  1911;  chapter  703,  Laws  of  1913 410  30 

14.  Chemung  canal  survey,  chapter  220.  Laws  of  1913 4.452  11 

15.  Surveys,  field  notes  and  manuscript  maps,  chapter  511.  Laws  of  1912;  chapter 

290,  Laws  of  1913 2,389  62 

Total $370,537  65 
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Extra  and  Unspecified  Work  Orders  Paid  to  September  30, 

1913. 


contract  no. 


4.. 
4.. 
4.. 
4.. 
4.. 
4.. 

7.. 
7.. 
7.. 

10.. 
10.. 
10.. 
10.. 

10-A 
lO-A 

10-B 
lO-B 

12.. 

22.. 
22.. 

83.. 

35.. 
35.. 
35.. 

37-R 

43.. 

44.. 
44.. 

45.. 
45.. 
45.. 

50.. 

51.. 
51.. 

53.. 
53.. 

55.. 
55.. 
55.. 
55.. 
55.. 
55.. 

55-R 

78.. 

79.. 

80.. 
80.. 

85.. 
85.. 


Date  of  order. 


Nov.  2 
May  20 
June  4 
Aus.  30 
Nov.  18 
May  24 

June  0 
Feb.  2 
May  10 

Oct.  21 
Jan.  13 
April  24 
Feb.     1 

July  2 
July  10 

Dec.  10 
June  20 

Jan.  25 

Dec.  13 
Sept.  28 

July  14 

Oct.  2 
Sept.  20 
Aug.    4 

May  23 

Feb.  27 

May  27 

July  14 

Dec.  15 
Aug.  5 
Oct.   29 

Sept.  22 

Aug.  9 
Nov.  12 

April  18 
May    3 

Dec.  29 
Jan.  12 
May  20 
July  29 
July  30 
Aug.  28 

July  10 

Sept.    3 

Jan.  24 

Dec.  6 
Oct.     1 

Nov.  20 
Feb.  28 


1906 
1909 
1909 
1909 
1909 
1910 

1908 
1909 
1909 

1907 
1908 
1908 
1911 

1912 
1912 

1912 
1913 

1909 

1911 
1912 

1911 

1908 
1910 
1913 

1913 

1913 

1913 
1913 

1908 
1909 
1909 

1911 

1912 
1912 

1911 
1911 

1910 
1912 
1912 
1912 
1912 
1912 

1912 

1910 

1912 

1911 
1912 

1911 
1913 


Amount. 


$1,257  29 

281  34 

399  22 

7.635  64 

62  65 

2.948  81 


t49  50 

24  18 

3.143  17 


tl66  00 
1,032  00 

"82i*i6 


$35  00 
1,709  64 


$4,500  00 
365  00 


$328  51 


$12,446  79 
2.310  30 


$302  16 


$760  95 

150  00 

2.463  36 


$23  00 


$4,914  00 


$135  55 
710  00 


$68  71 
480  20 
317  97 


$1,270  20 


$816  00 
126  00 


$236  38 
876  76 


$405  30 
706  12 
362  69 
130  20 
58  65 
374  57 


$101  28 


$51  10 


$680  68 


$209  15 
939  27 


$50  50 
190  23 


Total. 


$12,584  45 
8.216  85 

2,019  10 

1.744  64 

4.865  00 
328  51 

14.757  09 
302  16 

3,374  31 

23  00 

4.914  00 

843  55 

866  88 

1.270  20 

942  00 

1.113  14 


2.037  53 

101  28 

51  10 

680  68 

1.148  42 

240  73 
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Extra  and  Unspecified  Work  Orders  Paid  to  September  30 

\913— (Concluded). 


contract  no. 

• 

Date  of  order. 

Amount. 

Total. 

90 

90 

90        

Jun«  15.  1911 
July   14.  1911 
Jan.   27.  1012 
July  25.  1012 
.s«.pt  12.  1912 
Dec.  19,  1912 

Feb.  28,  1913 

May  10.  1913 
June  12.  1913 

Mar.    4.  1913 

$562  42 

411  99 

22  00 

405  00 

2.54K  00 

16  31 

go        

90 

90                           

$3,965  72 
941  33 

101 

1941  33 

SlfiO  00 
1.605  50 

CayimIa  and  Srscca  Canal.. 

A 

A 

$62,331  67 

$1,765  50 

I            

S300  00 

300  00 

$2,065  50 

(iraml  total .... 

$54,397   17 
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Extra  and  Unspecified  Work  Orders  Paid  to  September  30 

1913— (Concluded). 


]    contract  no. 

1 

Date  of  order. 

Amount. 

=3 

Total. 

90 

June  15.  1911 
July  14.  1911 
Jan.   27.1912 
July  25.  1912 
Hept.  12.  1912 
Doc.  19.  1912 

Feb.  28.  1913 

May  10.  1913 
June  12.  1913 

Mar.    4,  1913 

S562  42 

411  99 

22  00 

405  00 

2.548  00 

16  31 

90 

90 : 

90 

90 

90 

$3,965  72 

101 

S941  33 

941  33 

$100  00 
1.605  60 

CAYl'tiA.    AND    SeS'ECA    CaNAL. 

S62.331  67 

a 1 

A 

SI. 765  50 

I 

S300  00 

300  00 

• 

S2.065  50 

Grand  tqtal 

S64.397  17 
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WESTERN  DIVISION. 


State  of  Xew  York, 
Department  of  State  Engineer  and  Slrveyor, 

Western  Division. 

Rochester,  N.  Y.,  October  1,  1913. 

tlon.  John  A.  Bensel,  State  Engineer  and  Surveyor,  Albany, 
N.  Y.  : 

Sir. —  I  have  the  honor  of  submitting  herewith  my  report  as 
Division  Engineer  of  .the  Western  Division,  for  the  fiscal  year 
ended  September  30,  1913. 

The  Western  Division  comprises  the  existing  and  proposed 
lines  of  all  of  the  Erie  canal  lying  west  of  the  Wayne-Seneca 
county  line  and  includes  other  work  of  the  department  within 
the  western  counties. 

The  principal  work  of  the  division  has  been  the  construction 
of  the  Barge  canal,  but  there  have  been  in  addition  several  special 
appropriations  under  which,  at  intervals  during  the  year,  a  con- 
siderable corps  of  assistants  has  been  employed.  A  description 
of  the  work  of  the  division,  classified  according  to  the  several 
features  into  which  it  naturally  falls,  is  given  herewith. 

In  addition  to  the  staflF  of  engineers  assigned  to  the  four  resi- 
dences, W.  G.  Wildes,  Resident  Engineer,  has  been  my  principal 
assistant,  F.  J.  Wilbur,  Assistant  Engineer,  has  had  special  charge 
of  the  final  estimates  and  division  office  work,  and  T.  W.  Hol- 
comb.  Electrical  Engineer,  has  been,  since  May,  1913,  in  charge 
of  the  electrical  work  in  the  division,  in  cooperation  with  the  sev- 
eral resident  engineers. 

[275] 
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KIVEU  IMPROVEMENT  PROJECTS. 
Rkpaiks  to  Oak  Oimiiaud  Cueek  Feeder. 

.    (ChapU^r  547,  Laws  of  1$>12.) 

Contractor,  Harrally  k  Ingcrsoll,  R(K^bester,  N.  Y. 

Date  of  award,  Xoveinbcr  12,  1912. 

Amount  of  appropriation $23,500  00 

Engineer's  original   estimate 10,255  00 

Supplementary  agreement,  estimate 10,800  00 

Work  done  to  date '.  1,725  00 


This  work  involves  the;  repair  of  the  diverting  dam  and  head 
gates  in  Tonawai^la  eret»k,  at  the  entrance  to  the  Oak  Orchard 
creek  feeder;  also  the  widening  and  deepening  of  ahout  5.1  miles 
of  feeder,  including  a  j)ortion  of  Oak  Orchartl  creek  where  the 
fee<ler  enters  the  creek.  After  tlu*  contract  was  let,  but  before 
work  actual Iv  started,  the  fact  was  disclosed  that  the  commission 
for  the  drainage  of  the  Tonawanda  creek  and  Oak  Orchard  creek 
swamps  was  preparing  to  dei^pen,  at  its  own  expense,  the  rock  cut 
at  the  lower  end  of  the  feeder  as  an  outlet  to  its  drainage  project. 
It  was  therefore  deemed  feasible  to  deepen,  at  small  expense  and 
with  material  advantage  to  the  conununity,  the  upper  portion  of 
the  feeder  more  than  originally  contemplated  and  a  supplementary 
agreement  was  entered  into  with  the  contractor  in  September, 
19I»3,  having  this  obje^'t  in  view.  As  the  feeder  will  not  serve  the 
Harge  canal,  the  proposetl  work  is  wholly  a  matter  of  drainage 
improvement. 

A  small  dipper  dredge,  e<iuippcd  with  a  i/^-cubic  yard  bucket, 
is  in  use  on  this  work. 

Bekgiioltz  Ckeek  Improvement. 

(Chapter  720,  Laws  of  1913.) 

Amount  of  appropriation,  $10,000.00. 

■Surveys  have  been  made  and  plans  for  this  work  prepared, 
which  were  approved  by  the  Canal  Hoard  on  September  9,  1013. 
It  involves  the  deepening  and  wid(?ning  of  al)out  1.3  miles  of  the 
lower  portion  of  this  stream,  in  the  town  of  Niagara,  to  connect 
with  an  improvement  made  several  years  ago,  of  the  upper  waters 
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and  to  prevent  particularly  the  flooding  of  the  Buffalo  and  Niagara 
Falls  boulevard,  which  parallels  the  creek  for  some  distance. 

Chemung   River   Improvement. 

(Clmptor  732,  Laws  of  1913.) 

Amount  of  appropriation,  $25,000.00. 

Surveys  have  been  made  and  plans  prepared  for  excavating  a 
channel  about  one-half  mile  long  through  an  island  in  the  Chemung 
river  at  Corning,  so  as  to  deflect  the  current  from  the  existing  dikes 
and  prevent  erosion  of  same. 

Ellicott  Creek  Improvement. 

(Chapter  824,  Laws  of  1913.) 

Amount  of  appropriation,  $cSO,000.00. 

Surveys  and  plans  have  l)een  nearly  completed  for  deepening, 
in  so  far  as  is  possible  under  this  appropriation,  the  channel  of 
Ellicott  creek,  within  the  city  of  Tonawanda,  to  the  bottom  grade 
of  the  Barge  canal  into  which  it  flows. 

Canisteo  River  Improvement. 

(Chapter  750,  l^ws  of  1913.) 

Amount  of  appropriation,  $50,000.00. 

Surveys  have  been  completed  and  the  preparation  of  plans  and 
estimates  is  in  progress  for  straightening,  widening,  diking  and 
protecting  the  banks  of  the  Canisteo  river  at  Hornell  and  vicinity, 
to  avoid  flooding  of  adjoining  lands. 

CiiArTAUQiA  Outlet  Improvement. 

(Chapter  758,  Laws  of  1913.) 

Amoimt  of  appropriation,  $100,000.00. 

Surveys  have  been  completed  and  preparation  of  plans  and  esti- 
mates is  in  progress  for  straightening,  widening  and  deepening 
the  channel  of  the  Chautauqua  lake  outlet,  otherwise  known  as 
the  Chadakoin  river,  at  Jamestown,  to  relieve  flood  conditions 
and  inundation  of  adjoining  properties  at  times  of  flood  flow. 
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BLUE  LINE  SURVEY. 

(Chapter  511,  I^ws  of  1012;  Chapter  290,  Laws  of  1913.) 

The  work  of  surveying,  mapping  and  mouiunenting  the  right-of- 
way  line,  or  *'  blue  line/'  of  the  existing  Erie  canal  through  sec- 
tions to  be  abandoned  was  discontinued  in  ^lonroe  and  Wayne 
counties  during  Oetoln^r,  1012,  as  funds  were  exhausted.  Under 
the  appropriation  of  11)1*J,  this  work  was  resumed  and  two  parties 
under  L.  O.  Fisher,  Assistant  Engineer,  have  been  engaged  since 
June  1,  19115,  within  the  limits  of  the  city  of  Rochester.  A  party 
was  started  during  August,  11)13,  and  has  Iwen  continued  since 
that  date  in  surveying  the  blue  line  between  Tonawanda  and 
Buffalo.  While  very  much  of  the  field  work  will  have  been  com- 
pleted Ixjfore  the  fund  available  bec*omes  exhausted,  it  is  deemed 
impossible  to  finish  ths  work  entirely  and  a  further  appropria- 
ti(m  is  urgently  recommended. 

BOARD  OF  CLAIMS. 

(Chai)ter  811,  Laws  of  1911.) 

Numerous  surveys  have  been  made,  maps  prepared  and  testi- 
mony furnished  for  the  Board  of  Claims  in  connection  with  the 
many  cases  brought  before  that  Board  of  alleged  damage  on 
account  of  canal  construction. 

BARGE  CANAL. 

(Chapter  147,  Laws  of  1903,  and  amendments.) 

Contracts  amounting  to  about  $28,000,000  have  been  let  in  the 
division.  Alx)ut  $23,400,000  worth  of  work  has  been  done  to 
date,  with  an  engineering  expenditure  thus  far  in  the  local  office 
of  6.3  per  cent  of  this  amount. 

The  Barge  canal  work  in  this  division  has  been  handled  through 
four  residency  offices. 

Residency  No.  8  covers  Wayne  countv.  B.  E.  railin<]r,  Resi- 
dent  Engineer,  is  in  ch^arge,  with  office  at  Lyons. 

Residency  No.  9  covers  Monroe  county.  H.  J.  Knoppel, 
Supervising  Engineer,  is  in  charge,  with  office  at  Rochester. 

Residency  No.  10-A  covers  Orleans  county.  J.  V.  Hogan, 
Resident  Engineer,  is  in  charge,  with  office  at  Medina. 
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Residencies  Nos.  10-B  and  11  cover  tlie  territory  west  of  Gas- 
port.  George  C.  Andrews,  Resident  Engineer,  is  in  charge,  with 
office  at  Lockport. 

This  division  is  unique  in  the  fact  that  much  of  the  new  align- 
ment is  substantially  identical  with  that  of  the  existing  canal  and 
requires  heavy  winter  construction.  During  the  past  winter  season, 
work  to  the  value  of  about  $2,500,000  was  thus  performed  under 
the  peculiar  difficulties  incident  upon  operation  at  low  tempera- 
tures. 

The  following  reports  of  the  resident  engineers  give  in  detail 
the  condition  and  progress  of  construction: 

Erie  Canal,  Residency  Xo.  8. 

Resident  Engineer  B.  E.  Failing  reports: 

"  This  residency  embraces  the  entire  length  of  the  Barge  canal 
through  Wayne  county  and  extends  from  the  southerly  line  of 
the  county,  at  the  southeastern  comer  of  the  town  of  Galen,  to 
the  westerly  line,  about  one-half  mile  west  of  the  village  of  Wayne- 
port,  Wayne  county.  Construction  work  on  Residency  No.  8  is 
divided  into  nine  contracts,  viz.,  Jsos.  47,  48,  49,  76,  77,  84,  89, 
94  and  108. 

*'  Contract  No.  47. 

"  Contract  No.  47  extends  from  the  southeast  comer  of  the  town 
of  Galen,  at  Sta.  5729  +  79.28,  to  a  point  near  the  New  York  Cen- 
tral and  Hudson  River  railroad  crossing  at  Lyons,  at  Sta. 
6510  -f-  00.     Length,  14.46  miles. 

"  This  contract  was  let  to  the  Crowell-Sherman  Company,  of 
Cleveland,  Ohio,  on  November  30,  1908,  and  assigned  soon  after  to 
the  Crowell-Sherman-Stalter  Company.  The  contract  calls  for 
completion  on  or  before  May  20,  1912. 

"The  contract  has  been  modified  bv  alterations  as  follows: 

t/ 

"Alteration  No.  1,  approved  by  the  Canal  Board  July  1,  1909, 
changes  the  cross-section  of  lock  wall,  conduits  for  electric  wires 
and  specifications  for  miter-sills,  and  also  provides  for  joints  and 
ball-valves  in  floor  of  lock  and  increases  the  amount  of  clearing 
on  the  contract. 

"Alteration  No.  3,  approved  by  the  Canal  Board  November  16, 
1910,  provides  for  the  removal  of  Glasgow  street  and  Sodus  street 
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bridges  at  Clyde  and  the  roerection  on  temporary  foundation  of 
the  Sodus  streot  bridge. 

*' Alteration  No.  4,  approved  by  the  Canal  IJoard  December  27, 
1910,  provides  for  changing  the  plans  for  the  oast  end  of  the 
lower  approach  wall  at  lock  No.  2(5. 

^*Alt-tTatioii  No.  5,  approved  by  the  Canal  Board  April  6,  1911, 
provides  for  changing  IcK'ation  of  caiial  f<»r  alnmt  000  feet  at 
the  west  end  of  the  contract. 

''Alteration  No.  0,  approved  by  the  Canal  Hoard  June  11,  1913, 
provides  for  eliminating  the  unfinished  portions  of  the  contract. 

**  No  con8tructi(m  work  has  l)een  done  on  this  contract  during 
the  past  year. 

"  The  following  table  shows  the  percentage  of  work  done  to 
date,  as  afiFected  by  all  alterations: 


ITKMS  OF  WORK. 


Prelimtninary 

M  affecK.fl  by 
altentiunii. 


riearinR acres 

Grubbing cu.  y(i». 

Excavation cu.  yda. 

ShwtinK  and  bracinK ft.  B.  M. 

Forming  embankment cu,  yds. 

LininK cu.  yda. 

Sawed  lumber,  yellow  pine  or  DouKlaa  fir.. ft,  B.  M. 

Sawed  lumber,  hemlock ft.  B,  M. 

White  oak  in  miter-Bills ft,  B.  M. 

Sawed  lumber,  white  oak ft.  B.  M. 

Round  timber  in  cribs lin.  f t. 

Stone  filUnff  in  cribs cu.  yds. 

Foundation  piles lin.  ft. 

Mooring  piles No. 

Wooden  sheet-piling ft.  B.  M. 

Second-clan  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

First-class  masonry,  bridge  coping cu.  yds 

Second-class  stone  paving  sq.  yds 

Second-class  riprap cu.  yds 

16-in.  vitrified  pipe lin.  ft 

TrencbinK  and  oackfilling lin.  ft 

Structural  .steel ll«. 

Metal  reinforcement U». 

Wrought  iron lbs.  j 

Steel  castings ll»." 

Iron  castings,  plain U«.' 

Iron  castings,  machined lbs.  j 

Wooden  pavement scj.  yds. 

Wooden  fence lin.  ft. 

Wrought  iron  pipe  railing lin.  ft. 

Sawed  lumber  in  needles ft.  B.  M. 

Metal  in  lock-valves llw. 

Metal  in  buffer-beams His. 

Metal  in  lock-gates Um. 

Maintaining  highway  traffic lump  sum 

Coffer-dams lump  suml 

Removing  of  Glasgow  st.  and  Sodus  st.  bridges,  etc. 

lump  sum  I 

Gross  estimate 


225 

890 

5.310.050 

25.000 

31,«50 

1.120 

4,000 

32.  (KM) 

7,(X)0 

1,000 

320 

410 

4.200 

8 

7.000 

23,689 

113 

2 

50 

860 

865 

865 

158,100 

24.500 

2,425 

10.400 

6,2<XJ 

6,6fK) 

3:^(1 

925 

470 

14.000 

24.0<K) 

90,  (KK) 

180,000 

1 

1 

1 


Work 

done 

during 

year. 


$1,270,327  60 


Total  work 
done  to  date. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0  I 

0  1 

0  ! 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


3. 


252 

750 

100.608 

28.000 

19.221 

0 

3.000 

0 

6.800 

53 

0 

0 

5,755 

8 

5,000 

22.019 

107.7 

1.65 


37. 
11. 

937 

933 

145,312 

24,644 

1,927 

9,918 

4,434 

6,420 

322 

0 

445 

12,900 

22,487 

80,526 

169,481 

0 

1 


Percent 
(^  work 

done 
during 

year. 


0       S830,850  00 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Pereent 
of  work 

done 
to  date. 


.4 

.6 


113 
84. 
59. 
112 
00.3 

0 
75 

0 
97.2 

6.3 

0 

0 
136.9 
100 
71.5 
99 

95.4 
82.6 


.5 
.3 


75. 
1, 

108.2 

107.8 
91.8 

100.0 
79.5 
95.3 
70.5 
98.8 
97.7 
0 
94 
92. 
93 
89 
94. 
0 

100 

100 

"oT 
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"  Contract  No.  8.4. 

"  Contract  Xo.  84  consists  of  two  lift  bridges  across  the  Barge 
canal,  at  Glasgow  and  Sodus  streets,  Clyde.  The  work  on  plans 
has  been  suspended,  pending  an  investigation  of  a  scheme  for  the 
elimination  of  the  grade  crossings  of  the  New  York  Central  and 
Hudson  River  and  West  Shore  railroads  at  that  point. 

"  Contract  No.  48. 

"  Contract  No.  48  extends  from  a  point  near  the  New  York 
Central  and  Hudson  River  railroad  crossing  at  Lyons,  Sta.  6510, 
to  a  point  near  the  West  Shore  railroad  crossing  at  East  New-ark, 
Sta.  6813.    Length,  5.75  miles. 

"  This  contract  has  been  modified  bv  alterations  as  follows : 

'^Alteration  No.  1,  approved  by  the  Canal  Board  July  19,  1911, 
provides  for  a  change  in  the  mamier  of  removal  of  buildings  from 
the  site  of  the  contract. 

** Alteration  No.  2,  approved  by  the  Canal  Board  January  31, 
1912,  provides  for  eliminating  embankment  on  the  south  side  of 
the  canal  from  Sta.  6649  to  Sta.  6678 ;  for  sheet-piling  under  em- 
bankment on  north  side  from  Sta.  6657  to  Sta-  6666,  and  for 
shortening  the  lower  approach  wall  of  lock  No.  2 8- A. 

"Alteration  No.  3,  approved  by  the  Canal  Board  June  11,  1912, 
provides  for  changing  plans  for  power  plant  at  lock  No.  27. 

''Alteration  No.  4,  approved  by  the  Canal  Board  September 
10,  1912,  provides  for  sheet-piling  under  the  embankment  on  the 
south  side  above  lock  No.  28-A. 

"Alteration  No.  5,  approved  by  the  (^anal  Board  December  31, 
1912,  provides  for  changing  plans  for  north  approach  to  Geneva 
street  bridge. 

"  Mr.  F.  W.  Madigan,  Assistant  Engineer,  is  in  charge  of  con- 
struction. 

"  This  contract  was  let  December  29,  1910,  to  the  Crowell- 
Sherman-Stalter  Company.  Before  any  work  was  started  on  the 
contract,  all  the  structiires,  except  steel  work,  all  prism  work 
west  of  Sta.  6625  and  the  stream  entrance  at  Mud  creek  were 
sublet  to  the  Great  Lakes  Construction  Company.  The  contract 
calls  for  completion  on  or  before  January  1,  1914. 
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"  The  hydraulic  dredgo  Lyons  resumed  operation  April  4  and 
finished  June  16,  after  excavating  G(),()00  cu.  yds,,  between  the 
east  end  of  the  contract  and  Ganarfciia  creek.  The  Lyons  and 
the  dipper  dredge  Erie  were  dismantled  and  removed  from  the 
contract  Julv  8. 

"  The  Geneva  street  bridge  and  its  approaches  were  completed 
and  opened  for  traffic  November  28. 

"  The  lower  approach  and  north  wall  of  lock  Xo.  27  were  com- 
pleted in  July.  To  complete  the  l(K*k  and  build  the  other  structures 
in  that  vicinity  a  coflFer-dam  was  cimstructed  and  the  by-pass  ex- 
cavated. Pumping  was  started  August  12  and  concrete  was  placed 
on  Scpteml)er  12.  G(kh1  progress  was  made,  over  2,800  cu.  yds. 
being  placed  during  the  balance  of  the  month. 

**  The  riprap  protection  at  Ganargua  creek  stream  entrance  was 
completed. 

**At  lock  Xo.  28-A  the  work  was  closed  down  February  12 
and  resumed  Jime  10.  Both  lock  walls  were  completed  early  in 
July.  On  July  25  the  Marion  steam-shovel  began  excavating  for 
the  lock  floor  and  the  remaining  prism  east  of  the  lock.  This 
excavation  is  now  above  75  per  cent  completed.  The  wooden 
sheet-piling  just  west  of  lock  Xo.  28-A,  under  alteration  Xo.  4, 
was  completed.  The  excavator  Dreadnmight  completed  about 
4,500  lin.  ft.  of  canal  west  of  lock  Xo.  28-A  and  closed  down 
on  August  20. 

"  The  Browning  crane  and  ifarion  shovel  completed  the  prism 
from  Sta.  6738  to  Sta.  6790,  except  at  the  Xew  York  Central 
crossing. 

"About  80  per  cent  of  the  wash  wall  on  the  contract  is  finished. 
The  dive  culvert  at  Sta.  6789  was  completed,  except  the  paving 
at  the  outlet. 

"  During  the  year  the  following  extra  work  orders  were  com- 
pleted :  Placing  lining  on  Forgham  street ;  closing  the  old  culvert 
at  East  Xewark ;  removing  machinery  from  the  Lyon's  mill,  and 
building  the  stream  entrance  at  Trout  run. 

"  The  contract  with  the  Superintendent  of  Public  Works  for 
the  highway  at  Burleys,  started  last  year,  was  finished  in  Xo- 
vember. 
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"  The  following  table  shows  the  percentage  of  work  done  dur- 
ing the  fiscal  year  and  to  date,  as  affected  by  all  alterations : 


rrEMS  OF  WORK. 


Cletring sens 

ExcftTition eu.  yda. 

Shfletiug  aAd  bracing,  firat-auatity. .  .ft  B.  M. 
Sheeting  and  bracing,  seoono-qu^ty.  .ft.  B.  M. 

Forming  embuiknient ou.  yds. 

Lining cu.  yds. 

Puddle cu.  yda. 

Sawed  lumb«,  yellow  pine  or  Douglas  fir 

ft.  B.  M. 

Foundfttion  piles lin.  ft. 

Wooden  sheet-piling ft.  B.  M. 

Seoond-elass  concrete cu.  yds. 

Rdnforoed  concrete cu.  yds. 

First-class  masonry  bridge  celling ou.  yds. 

Wash  waD cu.  yda. 

First-class  stone  paving sq.  yda. 

Seoond-clasB  stone  paving sq.  yds. 

Seoond-claas  riprap cu.  yds. 

Steel  sheet-piling,  first-quality aq.  ft. 

Steel  sheet-piling,  second-quality sq.  ft. 

Structural  steel lbs. 

Metal  reinforoemant lbs. 

Wrou^t  iron lbs. 

Steel  eastings lbs. 

Iron  castings,  phun lbs. 

Iron  castings,  machined lbs. 

Portland  cement  sidewalk sq.  ft. 

Wood  Uock  pavement sq.  ]rds. 

Stone  curb , on.  ft. 

Resetting  stone  curb lin.  ft. 

Medina  sandstone  pavement sq.  yds. 

Macadam  pavement sq.  yds. 

Relasang  Medina  sandstone  pavement .  sq.  yds. 

Wooden  pavement so.  yds. 

Wooden  fence un.  f  t. 

Lattice  railing lin.  ft. 

Metal  in  k)ck-gates lbs. 

Metal  in  buffer-beams lbs. 

Metal  in  kick-valves lbs. 

Maintaining  highwa;^  traffic lump  sum 

Maintaining  navigation lump  sum 

Coffer-dams,  pumping,  etc lump  sum 

Deduct  price  to  be  pud  State  for  buildings  in 
place 


Gross  estimate. 


Preliminary 

estimate, 

as  affected  by 

all  alterations 

to  date. 


57 

1.092,000 

193,000 

229,000 

229,707.33 

690 

960 

30,800 

32.260 

306.000 

57,910 

702 

4.7 

27,270 

80 

2.320 

950 

24.000 

120.000 

396,410 

89,980 

4.400 

3,300 

24,330 

23.240 

1,720 

330 

160 

270 

34 

380 

400 

280 

1,240 

320 

438,000 

173,000 

68,500 

1 

1 

1 


11,679.265.95 


Work  done 
during  year. 


2 

375,394 

32,200 

83,400 

69,529 

295 

275 

27,300 

420 

47.326 

20.385 

309 

0 

10.821 

0 

1,121 

801 

0 

29.391 

7,310 

51.388 

-300 

1.550 

8.151 

12.448 

1.643 

321 

81 

44 

27 

277 

196 

0 

307 

0 

4.610 

17,999 

851 

50% 

40% 

26% 


1396.770.00 


Total  work 
done  to  date. 


52 

1.580.219 

125.100 

105.600 

173.093 

549 

465 

29.200 

12.712 

130.066 

41.514 

517 

4.55 

14.739 

77 

1.490 

801 

32,986 

49.028 

347.488 

76,623 

0 

3,100 

8.476 

16,598 

1.643 

321 

152 

259 

27 

277 

376 

264 

1,708 

312 

4,916 

24,027 

1,293 

100% 

70% 

48% 

100 


1123,191.00 


Percent 
of  work 

done 
during 

year. 


3 

18.8 
16.7 
36.4 
30.2 
42.8 
29 


.7 
.3 
.4 
.2 


88. 

1 

15 
35 
44 

0 
39.8 

0 

48.3 
84.3 

0 
24.5 

1.8 
57.1 
-6.8 
46.9 
33 
53 
95 
97.3 
50.6 
16.3 
79.4 
72.9 
49 

0 
24.7 

0 

1 
10.4 

1.2 
50 
40 
26 


Percent 
of  work 

dxme 
to  date. 


23.6 


77. 
79 


64.8 


46 
75 
79. 
49 


.9 
.6 
.5 


94 

39 

42 

71.8 

73.6 

96.8 

54.2 

96.3 

64.4 

84.3 

137.3 

40.8 

87.6 

85.1 

0 

93.9 
34.8 
71.4 
95.5 
97.3 
95 

96.9 
79.4 
72.9 
94 
94 

137 

97.6 

1.1 

13.8 

1.9 

100 
70 
48 

100 


.4 

.7 


73.4 


"  Contract  No.  89. 

"  This  contract  consists  of  the  superstructures  for  the  bridges 
at  Limerick  street,  Palmyra,  contract  No.  77 ;  Main  street,  East 
avenue  and  below  lock  No.  28-B,  Newark,  contract  No.  76 ;  and 
superstructures,  abutments  and  approaches  for  bridge  at  Forgham 
street,  Lyons,  contract  No.  48. 
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**  The  contract  whh  let  May  2S,  1012,  to  the  Owcgo  Bridge 
Company  of  Owogo,  X.  Y.,  and  called  for  completion  on  or  before 
June  1,  1013.  The  engineering  work  is  handled  by  the  assistant 
engineers  in  charge  of  the  contracts  adjacent  to  the  several 
structures. 

^*  Early  in  the  year  the  abutments  of  the  Korghara  street  bridge 
were  commenced  and  completcnl  in  January  of  1013,  Later  in 
the  year  the  bridges  at  Limerick  street.  Palmyra,  and  at  lock  No. 
28-B,  Newark,  have  been  completed. 

*'  The  following  table  shows  tlie  amount  of  work  done  during 
the  vcar  and  the  total  to  date: 


ITKMS  OF  WORK. 


CrtfTcr-dams,  pumpui(;,  bailing  and  draining   .lump  suin  1 

Kxcavution   cu.  yds.  1 ,760 

Forming  embankment  for  bridge  approachos. .  ..cu.  ydn.  1 ,59U 

Lining     cu.  yda.  70 

Sawed  lumber,  treated,  yellow  pine ft.  B.  M.  22,000 

Foundation  piles  lb.  ft.  1 ,  760 

Second-class  concrete cu.  yds.  250 

Reinforced  concrete cu.  yds.  490 

First-claae  nuunmry  Ixndge  coping cu.  vds.  3 

Structural  steel Ilw.      1 .000.000 

Metal  reinforcement Uw.  100. (MK) 

Wood  block  pavement aq.  yda.  970 

Wooden  fence lin.  ft.  160 

Lattice  railing liu.  ft.  910 

Gron  estimate 


Preliminary 
etitimate, 

as  affected 
by  all 

altcrationa 
to  date. 


165,116 


Work 

done 

during 

Total 

work 

done 

to 

year. 

date. 

1 

1 

687 

887 

592 

592 

0 

0 

18,846 

18.846 

1.806 

1,806 

226 

226 

120 

120 

0 

0 

277.744 

277.744 

13,751 

13.751 

158 

158 

0 

0 

322 

322 

1 

$18,630 

$18,630 

Pereent 
of  work 

done 
during 

year. 


100 
39 
37.2 
0 

85. 

102.6 

90.4 

24.3 

0 

27.8 
13  7 
16.3 
0 
34.2 


28.6 


Percent 
of  woik 

done 
to 

date. 


100 

39 

372 
0 

85  6 
102.6 


90.4 
24  3 

0 

27.8 
13.7 
16.3 

0 
34.2 


2^.6 


''Contract  No.  108. 

^'  Contract  No.  lOS  is  for  the  construction  of  a  substructure 
and  superstructure  for  a  bridge  at  Macedon,  Sta.  7r)00  on  con- 
tract No.  40,  and  at  Edgett  street,  Sta.  ()J)0()  at  Newark  on  con- 
tract No.  7G,  and  for  a  bridge  superstructure  at  Peeks,  Sta. 
0J)84  -f  58-,  about  two  miles  west  of  Newark,  on  contract  No.  76. 

**  Plans  for  this  work  have  been  completed  and  bids  advertised 
for. 

'^  Contract  No.  70. 

"  Contract  No.  7(i  extends  from  a  point  near  the  West  Shore 
railroad  crossing  at  East  New^ark,  Sta.  0818,  to  a  point  about  one- 
half  mile  east  of  Port  Gibson,  Sta.  7045.    Length,  5.77  miles. 


ii 
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^*  This  contract  has  been  modified  by  alterations  as  follows: 

*^\lteration  Xo.  1,  approved  by  the  Canal  Board  April  26, 
1911,  provides  for  a  change  in  the  manner  of  removal  of  buildings 
from  the  site  of  the  contract. 

"Alteration  Xo.  2,  approved  by  the  Canal  Board  June  8,  1911, 
provides  for  a  change  in  the  plans  for  lower  approach  walls  of 
lock  No.  28-15. 

''Alteration  Xo.  J],  approved  by  the  (^anal  Board  July  19,  1911, 
provides  for  wooden  sheet-piling  under  north  embankment  be- 
tween Stas.  (;99S  +  38,5  and  7045. 

^'Alteration  Xo.  4,  approved  by  the  Canal  Board  April  22, 
1913,  provides  for  the  elimination  of  the  work  remaining  to  be 
done  on  AUerton's  highway  bridge. 

"Alteration  No.  5,  approved  by  the  Canal  Board  August  19, 
1913,  provides  for  two  catch  basins  and  drains  for  Van  Buren 
street  and  for  substituting  brick  for  macadam  pavement  on  south 
approach  to  East  avenue  bridge. 

"  Carl  Ashley,  Assistant  Engineer,  is  in  charge  of  construction. 

"  Work  on  this  contract  is  completed,  save  for  some  minor  clean- 
ing up,  and  the  contractor  has  removed  the  bulk  of  his  plant  and 
force  from  the  work.  The  final  estimates  are  being  pushe<l  to  com- 
pletion. 

"  The  following  table  shows  the  amount  of  work  done  during 
the  vear  and  the  total  to  date: 


ITEMS  OF  WORK. 


Clearing lump  sum 

Excavation cu.  yd*. 

Forming  embankment cu.  yds. 

Lining cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  fir.ft.  B.  M. 

Sawed  lumber,  white  oak ft.  B.  M. 

Foundation  piles lin.  ft. 

Mooring  piles lin.  ft. 

Wooden  sheet-piling ft.  B.  M. 

Second-class  concrete cu.  yds. 

First-class  masonry  bridge  coping cu.  yds. 

Wash  wall cu.  yds. 

First-class  stone  paving so.  yds. 

10-inch  vitrified  pipe lin.  ft. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Iron  castings,  plain lbs. 

Iron  castings,  machined lbs. 

Portland  eement  sidewalks sq.  ft. 


Preliminary 
estimate, 

as  affected 
by  all 

alterations 
to  date. 

Woric 

done 

during 

year. 

Totol 
work 
done 

to 
date. 

Percent 
of  work 

done 
during 

year. 

Percent 
of  work 

done 
to 

date. 

1 

100% 

100% 

100 

100 

2.131,980 

878,694 

1.981.144 

41  2 

92.9 

164,580 

23,551 

135.270 

14  4 

82.2 

1,090 

422 

728 

38  7 

66.7 

12,400 

9.100 

9,100 

73.4 

73  4 

7,000 

0 

5.400 

0 

77.2 

1.300 

384 

384 

29  6 

29.6 

350 

128 

128 

36.5 

36  5 

479.400 

0 

420.700 

0 

87.7 

34,748 

9,772 

33.944 

28  1 

97  7 

11  2 

10  6 

10  6 

94  6 

94  6 

29,500 

28,204 

28,204 

95  6 

95  6 

100 

96 

96 

96 

96 

560 

417 

515 

74.4 

92 

39.040 

20.574 

36.112 

62.7 

92  5 

14.200 

30 

14.001 

0  1 

98  .') 

18.555 

16.347 

17,583 

88.1 

948 

6.900 

0 

6.560 

0 

95- 

10,980 

11,322 

11.322 

103.1 

103  1 

2>G 
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ITEMS  OF  WORK. 


Stone  curfat fin.  ft. 

CoUikstooB  paronenl sq.  jrds. 

Maeadua  pftTemeot aq.  yds. 

Brick  p«y«BMit aq.  yds. 

Woodoi  fenee un.  fU- 

Metal  in  loek-cntai  Ibt. 

MeUl  in  builer^nniia lbs. 

Metal  in  kM>k-vnlv«i  lbs. 

Suio»i(ate,  5  ft.  x  7  ft  injpbee No.| 

Mftintnining  highwn^  traffic \\uop  warn 

Maintaining  nnvintion himp  sum 

Rcmovins  okl  bria^  •uperatnieturea . .  Uaap  sum 

Coffcr-dnma,  pumping,  etc lump  sum 

Deduct  price  to  be  paid  Sute  by  eontracton  for 
buildiogi  in  place No. 

Gron  estimate 


Prefiminary 
estamale, 

Work 

Total 
work 
done 

during 
data. 

■■  affected 

done 

byaU 

alterations 

to  date. 

during 
year. 

3,070 

2,034 

2.034 

2ft5 

296 

298 

2,810 

2.829 

2.829 

1,300 

1.50S 

1.605 

3.170 

2,007 

2.267 

198.000 

849 

186.30 > 

85,000 

3.90ft 

73.906 

26.000 

5,533 

23,963 

1 

1 

100% 

lOOTo 

2!^% 

lOO^i 

flfti% 

100*^0 

45% 

lOO^i 

84 

2 

86 

$1,491,880  10 

$584,850 

$1,376,720 

96.3 
101 
100.6 
106  2 

63.3 
0.4 
4.6 

22. 
100 
100 

25 

661 

45 


2.3 


1 


39.2 


96.3 

101 

100.6 

106.2 
71.2 
94.1 
86.9 
95  8 

100 

100 

100 

100 

100 

102.3 


92.2 


"  Contract  No.  77. 

"  Contract  Xo.  77  extends  from  a  point  about  one-half  mile 
east  of  Port  Gibson,  Sta.  7045,  to  about  one-half  mile  west  of 
Palmyra,  Sta.  7400.     Length,  6.78  miles. 

**  This  contract  has  l)een  modified  by  alterations  as  follows : 

** Alteration  No.  1,  approved  by  the  Canal  Board  April  26, 
1911,  provides  for  a  change  in  the  manner  of  removing  buildings 
from  the  site  of  the  contract. 

"Alteration   No.   3,   approved   by  the  Canal   Board  July   19, 

1911,  provides  for  wooden  sheet-piling  under  north  embankment 
from  Sta.  7045  to  Sta.  7105. 

^'Alteration  No.  4,  approved  by  the  Canal  Board  January  31, 

1912,  provides  for  a  change  in  plan  for  concrete  slab  approach  for 
Galloway's  highway  bridge. 

'* Alteration  No.  5,  approved  by  the  Canal  Board  March  11, 
1912,  provides  for  changing  side  slopes  of  prism  and  for  wooden 
sheet-piling  under  embankments  at  certain  points. 

^'Alteration  No.  6,  approved  by  the  Canal  Board  July  11,  1912, 
provides  for  protection  at  Port  Gibson  bridge  and  material  for 
embankment. 

"  Carl  Ashley,  Assistant  Engineer,  is  in  charge  of  the  construc- 
tion. 

"  The  work  on  this  contract  has  been  practically  completed 
during  the  year  and  practically  the  only  plant  left  on  the  job  is 
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the  suction  dredge  Palmyra,  which  is  doing  some  cleaning  up. 
An  alteration  covering  some  additional  work  is  proposed,  but 
with  the  slight  extension  in  time  already  granted  the  work  will 
probably  be  completed  on  time. 

"  The  following  table  shows  the  amount  of  work  done  during 
the  year  and  the  total  to  date : 


ITEMS  OP  WORK. 


dealing acm 

Excavation eu.  yds. 

Sheeting  and  braeing ft  B.  M. 

Fonmng  embankment eu.  yds. 

lining cu.  yds. 

Sawea  lumber,  yellow  pine  or  Douglas  fir 

ft.  B.  M. 

Sawed  Imnber,  hemlock ft.  B.  M. 

Sawed  lumber,  white  oak ft.  B.  M. 

Foundation  piles fin.  ft. 

Mooring  pileB lin.  ft 

Wooden  sheet-piling ft  B.  M. 

Second-class  concrete cu.  yds. 

Reinforced  eoncrete cu.  yds. 

Fint-claas  masonry  bridge  coping cu.  yds. 

Wash  wall cu.  yds. 

Firat-clasB  stone  paving sq.  yds. 

Beoond-claiB  stone  pavmg sq.  yds. 

Seoond-elasn  riprap cu.  yds. 

Third-daas  riprap cu.  yds. 

Structural  steel lbs. 

Metal  ronforoement lbs. 

Steel  castings lbs. 

Iron  castings,  phun lbs. 

Iron  castings,  machined lbs. 

Portland  cement  sidewalks sq.  ft 

Stone  eurbs lin.  ft. 

Macadam  pavement sq.  yds. 

Paved  gutters sq.  yds. 

Wooden  pavement so.  yds. 

Wooden  tenee lin.  ft 

Lattice  raifing lin.  ft 

Metal  in  lock-gates lbs. 

Metal  in  loek-valves lbs. 

Metal  in  buifer-beame lbs. 

Metal  in  guard-gates lbs. 

Removing  oM  bridge  superstructure  at  Maple 

Ave lump  sum 

Maintaining  hii^way  traffic lump  sum 

Sluice^tes.  3«  in.  by  60  in No. 

Sluice-gates,  60  in.  b^  84  in No. 

Maintaining  navigation lump  sum 

Cdfer;<iams,  pumping,  bailing lump  sum 

Material  for  embankment lump  sum 

Deduct  price  to  be  paid  State  by  contractor  for 

buildin0i No. 

Deduct  sheeting  and  bracing  reused,  .ft  B.  M 

Gross  estimate 


Preliminary 

estimate, 

as  affected  by 

all  alterations 

to  date. 


70 

2,643,610 

44,000 

194,480 

1,470 

24,000 

3,000 

7,600 

35.500 

400 

690,000 

43.930 

383 

11 

47,500 

70 

940 

150 

3.000 

702,380 

54,000 

3.300 

13,200 

8.600 

3.430 

1.800 

2,230 

480 

1,380 

6,700 

420 

206,000 

34,000 

86.000 

264.000 

1 
1 
3 
3 
1 
1 
1 

21 
0 


Work  done 
during  year. 


25.5 
499.316 
12,600 
74,296 
598.6 

12.799 
1,800 
6.500 
2.848 
144 
0 
4.349 
24 
10 
39.430 
0 
79.8 
0 
1,689.7 
67,497 
4,907 
0 
11.324 
0 
3.264 
1,712.8 
2,123.4 
296.4 
534 
4,226.7 

0 

28.168 

32.435 

3.294 

167.033 

0 

20% 
3 
0 

25% 
14% 

0 
12.600 


11.701.807  55  '1385.750 


Total  work 
done  to  date. 


75.5 
2.330.914 
86,800 
143.678 
872.3 

17.611 

1.800 

6.500 

24.510 

144 

619.445 

45,687 

371.8 

10.1 

44,348 

63 

761.9 
91.7 
2,251.5 
670.339 
62.329 
3,065 
12,480 
8.300 
3.264 
1.712.8 
2.123.4 
296.4 
1.305 
4.226.7 
400 
199.188 
32.435 
72.461 
167.033 

1 

100% 

3 

3 

100% 

100% 

im% 

25 
39.200 


11.562.020 


Percent 
of  work 

done 
during 

year. 


.5 

.8 


36.4 
18.8 
28.6 
38.2 
40.6 

53.8 

60 

85.5 

8 
36 

0 

9.9 

6 
91 
83 

0 

8.5 

0 
56.3 

9.6 

9.1 

0 
85.8 

0 
95 
95 
95 
61 
38 
63 

0 

13.6 
95.4 

3.8 
63  2 

0 

20 

100 

0 

25 

14 

100 


.1 
.1 
.2 

.7 
.7 
.1 


22.7 


Percent 
of  work 

done 
to  date. 


107.8 
88.2 

197.3 
73.8 
59.3 

73.4 
60 
85.5 
69 
36 
89.7 
104 
97.1 
91.8 
93.3 
90 
81 
61 
75 
95 
96 
92 


1 

4 

9 
9 
94.8 


96 

95 

95 

95 

61 

94 

63 

95 

96 

96 

84.2 

63.2 

100 
100 
100 
100 
100 
100 
100 

119 


91.8 


jss  -  State  Engineer. 

^'Contract  No.  49. 

••  i*ontrjiot  X<,.  4{}  oxft*"''**  ^''*""  ^  P^'^^*  about  500  feet  east  of 
Yrllow  Mills  l>ri\l^^i  to  ihi'  Wayne-Monroe  county  line.  Length, 
O.S  inile!^. 

•*  This*  ooutract  was  let  February  2G,  1910,  to  the  Bellew  & 
Merritt  Company,  who  afterward  sublet  all  but  lock  Xo.  30  to 
Fit/^rerahl  A:  Caldwell.  On  October  5,  1911,  the  contract  was 
assipunl  to  the  Ameri<*an  Pipe  and  Construction  Company.  The 
contract  called  for  completion  on  or  before  May  1,  1912,  but  has 
Ummi  extended  to  May  1,  1913,  and  then  extended  to  May  1,  1914. 

'•  The  contract  has  been  modified   bv   alterations  as  follows: 

^'Alteration  No.  1  changes  the  south  approach  to  Frear's  bridge 
and  the  electrical  equipment  for  lock  Ko.  30.  This  alteration 
was  approved  by  the  Canal  Board  September  8,  1910. 

"Alteration  Xo.  2,  approved  by  the  Canal  Board  December  11, 

1911,  provides  for  the  elimination  of  the  wash  wall  west  of  lock 
Xo.  30. 

** Alteration  X'^o.  3,  approved  by  the  Canal  Board  March  11, 

1912,  provides  for  lining  in  front  of  Waynesport  and   Frear's 
bridge  abutments. 

''Alteration  Xo.  4,  approved  by  the  (,^anal  Board  March  11, 
1912,  provides  for  substituting  spoil  for  embankment,  and  sheet- 
piling  from  the  upper  end  of  the  north  upper  approach  wall  of 
lock  Xo.  30  to  Sta.  7545  +  93. 

''Alteration  Xo.  5,  approved  by  the  Canal  Board  June  11, 
1912,  provides  for  constructing  the  south  approach  to  Frear's 
bridge  as  embankment. 

'^Alteration  X'^o.  6,  approved  by  the  Canal  Board  December  30, 
1912,  provides  for  modifying  the  plan  for  the  bulkhead  in  old  lock 
X^o.  61. 

''  II.  X.  IMetzger,  Assistant  Engineer,  is  in  charge  of  construc- 
tion. 

"  This  contract  is  nearing  completion  and  there  remains  only 
some  prism  excavation  and  the  by-pass  entrance  below  old  lock 
Xo.  61,  which  will  be  finished  after  the  closing  of  navigation  this 
vear. 
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"  The  following  table  shows  the  amount  of  work  done  during  the 
year  and  the  total  to  date : 


ITEMS  OP  WORK. 


dealing acres 

EzeavBtbn cu.  yd». 

Sheetiog  and  bracing ft.  B.  M. 

Fonning  embankmeat cu.  yds. 

Lining cu.  yds. 

Sawed  lumbar,  yellow  pine  or  I)oug]as  fir 

ft.  B.  M. 

Sawed  lumber,  white  oak ft.  B.  M. 

Sawed  lumber  in  needlej ft  B.  M. 

Foundataini  piles lin.  ft. 

Mooring  pikn lia.  ft. 

Wooden  sbeet-inliax ft.  B.  M. 

Seoond-ciaoB  concrete cu.  yds. 

Reinfofoed  eonerete cu.  jrds. 

Fint-ebai  masonry  bridge  ooping cu.  yds. 

Wash  wall cu.  yds. 

Seoond-daai  stone  pstving sq.  yds. 

Cobbtestone  paving sq.  jrds. 

Structural  steel lbs. 

Metal  reinforoement lbs. 

Steel  castings lbs. 

Iron  oastingB,  plain lbs 

Iron  castings,  maohined lbs. 

Wooden  pavement,  3!  in.  thick sq.  yds. 

Wooden  pavement,  2}  in.  thick sq.  yds. 

Wooden  fence lio.  ft. 

Lattice  raifing lin.  ft. 

Metal  u  kwk-gatea lbs. 

Metal  in  buffer-beams lbs. 

Metal  in  lock-valves lbs. 

Removm^  old  bridge  superBtructures .  lump  sum 

Maintiuning  highway  traffic lump  sum 

Maintaining  navigation lump  sum 

CofferHlams,  pumping,  bailing  and  draining. . . 

lumpsum 
Removmg  and  r^Ucing  Frear's  bridge  super- 
structure  lump  sum 


Gross  estimate. 


PreUminary 

estimate, 

as  affected  by 

all  altwations 

to  date. 


220 

1,546.500 

260,000 

31.850 

5,700 

20,600 

4,000 

11,000 

18,400 

400 

1,520.000 

31.250 

250 

7. 

16.000 

6S0 

320 

4S0,400 

2J,400 

16,000 

600 

9,000 

170 

960 

3,875 

82 

206,000 

86.000 

31.000 

1 

1 

1 

1 

1 


Work  done 
during  year. 


$735,227  25 


0 

265,786 

31,000 

0 

1.590 

1,000 

5.000 

11,900 

3,172 

162 

20,000 

2.766 

0 

4 

4,008 

327 

165 

2.246 

606 

11.319 

0 

0 

0 

0 

3.246 

84 

1,097 

22,077 

1.221 

0 

35% 
3% 

79% 
100% 


Total  work 
done  to  date. 


$100,480 


20i 

1.235.147 

122,000 

18.366 

4,060 

18,000 

7,000 

11,900 

15,111 

162 

1,557,000 

29.270 

213 

7 

14,426 

4Tt 

355 

467,274 

25,996 

14,583 

578 

8,136 

166 

914 

3.580 

129 

194.837 

79,877 

32,422 

1 

100% 

100% 

100% 

100% 


Peroent 
of  work 

done 
during 

year. 


$644,180 


0 

17.1 
11.9 

0 
27.9 

4.8 

125 

108.2 

17.2 

40.5 

1.3 

8.8 

0 
63 
26 
48 
51 

0 

2 
70 

0 

0 

0 

0 

83.8 
102.4 

0.5 
25.6 

3.6 

0 
35 

3 

79 
100 


.3 
.7 
.1 
.6 
.5 
.1 
.7 


Percent 
of  work 

done 
to  date. 


92.2 
83.1 
46.9 
57.7 
71.2 


87.3 
175 
108 

82 

40 
102 

93 

85.3 

93.8 

96 

70 
110 


.2 
.1 
.6 
.4 
.6 


95.2 


91 

91 

96 

90 

97 

96 

92 
167 

94 

92.9 

95.4 
100 
100 
100 

100 

100 


13.7 


87.6 


''  Contract  No.  94. 

"  Contract  No.  94  is  for  power  plants,  electrical  equipment 
and  machinery  for  operating  and  lighting  locks  as  follows :  Erie 
canal,  locks  Nos.  26,  27,  28-A,  28-B,  29,  30,  32,  33  and  34-35; 
guard-lock,  Sta.  2413  +  42,  and  guard-lock,  Sta,  2468  +  48,  near 
the  Genesee  river. 

"  This  contract  was  let  to  MacArthur  Brothers  Company  and 
Lord  Electric  Company,  both  of  Xew  York  city,  on  February  17, 
1913. 

"  The  contract  calls  for  completion  as  follows :  The  operating 
machinery  for  valves  and  gates  shall  be  installed  and  ready  for 
hand  operation  at  locks  Nos.  28-B,  29  and  30  on  or  before  May 
Vol.  I.— 10. 
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1,  1913,  or  the  contractor  shall  at  his  own  expense  operate  these 
valves  and  gates  sufficiently  to  accommodate  Erie  canal  naviga- 
tion to  the  satisfaction  of  the  Superintendent  of  Public  Works 
from  May  15^  1913,  until  the  operating  machinery  is  ready  for 
hand  operation.  The  operating  machinery  for  valves  and  gates 
on  the  remaining  locks  shall  be  installed  and  ready  for  hand 
operation  on  or  before  May  1,  1914.  The  remainder  of  the  work 
shall  be  completed  on  or  before  November  1,  1914. 

^^The  engineering  work  is  handled  by  the  assistant  engineers  in 
charge  of  the  contracts  adjacent  to  the  several  structures. 

"  The  power  houses  at  locks  Nos.  26,  28-B  and  29  have  been 
completed  and  the  transmission  line  poles  between  locks  Nos.  29 
and  30  have  been  placed. 

"  The  table  giving  the  amount  done  on  the  whole  contract  is 
included  in  the  report  of  Residency  Xo.  9." 


Erie  Canal,  Residency  No.  9. 

Supervising  Engineer  H.  J.  Knoppel  reports: 

*'  This  residency  includes  the  entire  length  of  the  Barge  canal 
within  Monroe  county,  a  distance  of  approximately  40  miles; 
also  the  branch  in  the  Genesee  river  from  the  canal  crossing  to  the 
Court  street  dam,  a  distance  of  about  2  miles. 

^*  Construction  work  on  Residency  No.  9  has  been  divided  into 
the  following  contracts:  Nos.  63,  38,  41,  23,  59,  21,  82,  6,  60 
and  61  and  portions  of  contracts  Nos.  75,  105,  106,  112,  113  and 
94.  Of  these,  contracts  Nos.  38,  41  and  6  were  completed  previous 
to  the  past  fiscal  year.  Contracts  Nos.  60,  61,  75,  105  and  112 
have  been  completed  during  the  past  year.  Contracts  Nos.  Ill, 
59  and  106  have  not  yet  been  awarded.  Of  the  remaining  con- 
tracts, work  is  progressing  on  contracts  Nos.  63,  23  and  113. 
No  work  has  been  done  on  contract  No.  82  during  the  past  fiscal 
year.  Work  on  contract  No.  21  was  suspended  by  the  contractor 
in  August,  1913,  and  the  contract  was  canceled  by  the  Canal  Board 
as  of  date  .September  30,  1913.  Work  on  contract  No.  94  within 
this  residency  has  not  yet  begun.  Preparation  of  final  estimates 
of  contracts  Nos.  61  and  105  is  in  progress;  that  for  contracts 
Nos.  60,  75  and  112  has  been  completed. 
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^^  The  total  amoimt  of  work  under  contract,  including  com- 
pleted work,  is  $10,144,933.09;  total  earned  to  September  30, 
1913,  is  $8,318,267.21;  total  earned  during  the  year,  $1,603,- 
713.24;  percentage  done  to  date,  82  per  cent;  during  the  year, 
15.8  per  cent. 

"  Outside  of  construction  work,  a  number  of  appropriation  sur- 
veys have  been  made  and  the  *  Blue  line '  survey  of  the  existing 
canal  in  and  near  Bochester  that  will  be  cut  off  by  the  new  line 
has  been  continued  and  nearly  completed. 

"  Daily  gage  readings  have  been  taken  of  the  water  stage  of 
the  Genesee  river  at  Elmwood  avenue  bridge.  In  this  connection 
it  is  interesting  to  note  that  the  spring  flood  of  1913  in  the  Genesee 
river  reached  the  highest  stage  since  1865.  The  reading  in  the 
river  at  the  proposed  Barge  canal  crossing  was  elevation  523.85, 
as  against  the  proposed  pool  level  of  elevation  512.6  and  a  pos- 
sible maximum  protection  (if  the  gates  were  to  be  built  to  the 
level  of  the  tops  of  walls)  of  elevation  526.0  afforded  by  the  new 
guard-locks  on  contracts  No.  21  and  23. 

"  The  progress  of  construction  work  is  shown  by  the  following 
information  and  data: 

''  Caniract  No.  63. 

"  This  contract  provides  for  the  improvement  of  the  Erie  canal 
from  the  west  line  of  Wayne  county  to  the  east  end  of  contract 
No.  23,  at  King's  Bend,  a  distance  of  12.22  miles.  C.  R  Waters, 
Carl  Ashley  and  A.  P.  Mussi,  Assistant  Engineers,  have  been  in 
charge  at  different  times. 

"  The  contract  was  let  to  H.  S.  Kerbaugh,  Inc.,  of  Philadel- 
phia, Pa.,  on  June  13,  1910. 

"  This  contract  has  been  modified  by  alterations  as  follows : 

"  Alteration  No.  1,  approved  by  the  Canal  Board  June  8,  1911, 
changes  Knapp's  highway  bridge  to  permit  elimination  of  railroad 
grade  crossing. 

"  Alteration  No.  2,  approved  by  the  Canal  Board  September 
27,  1911,  increases  thickness  of  prism  floor  at  Irondequoit  em- 
bankment and  for  building  new  culvert  at  west  end  of  contract. 

"  Alteration  No.  3,  approved  by  the  Canal  Board  November 
16,  1911,  changes  plans  for  prism  protection  and  lining  at  various 
points  to  insure  stability  of  banks. 
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"  Alteration  No.  4,  approved  by  the  Canal  Board  March  11, 
1912,  provides  new  waate-weir  at  Fairport  to  replace  old  structure 
and  eliminates  waste-gate,  etc.,  just  west  of  Fairport. 

''Alteration  No.  5,  approved  by  the  Canal  Board  March  27, 
1912,  changes  plans  for  Monroe  avenue  bridge  to  provide  side- 
walks and  better  type  of  floor. 

"Alteration  No.  6,  approved  by  the  Canal  Board  March  27, 
1912,  provides  two  temporary  timber  guard-gates,  pending  com- 
pletion of  permanent  gates. 

"Alteration  No.  7,  approved  by  the  Canal  Board  July  30,  1912, 
provides  for  north  approach  to  Knapp's  bridge  and  better  floors 
for  Knapp's,  Cartersville,  Wiltsie's  and  Main  street  bridges. 

"  Alteration  No.  8,  approved  by  the  Canal  Board  October  22, 
1912,  changes  type  of  floor  for  Fullam's  Basin  bridge  to  secure 
better  construction. 

"Alteration  No.  9,  approved  by  the  Canal  Board  December  1 1, 

1912,  changes  details  of  lift-bridge  at  Fairport  to  secure  better 
construction. 

"  Alteration  No.  10,  approved  by  the  Canal  Board  February  6, 

1913,  changes  prism  protection  and  lining  near  Bushnell's  Basin 
to  insure  stability  of  banks. 

"Alteration  No.  11,  approved  by  the  Canal  Board  March  19, 
1913,  for  reinforcing  high  embankment  at  Irondequoit  and  for 
spoil  in  Cartersville  widewaters  to  reduce  leakage;  for  lengthen- 
ing culvert  No.  29  on  account  of  widened  spoil  bank,  and  for  steel 
sheet-piling  in  tow-path  bank  to  prevent  leakage. 

"  Excavation  of  prism  and  for  structures  has  been  continued 
with  various  plants  as  follows:  The  hydraulic  dredge  Fairport, 
operated  by  electric  power  from  Niagara  Falls,  worked  for  one 
month  previous  to  November  15,  1912,  and  for  six  weeks  im- 
mediately preceding  September  30,  1913,  excavating  the  prism 
east  of  Fairport  and  in  the  Fairport  cut-off.  A  Lidgerwood  ex- 
cavator operated  a  few  weeks  in  the  fall  of  1912,  excavating  on  the 
tow-path  side,  where  its  output  could  be  cast  into  adjacent  em- 
bankment. During  the  closed  season  of  navigation  in  the  winter 
of  1912-13,  from  two  to  five  steam-shovels,  with  attendant  trains 
of  6-yard  cars  and  locomotive,  excavated  in  the  prism  at  various 
places,  chiefly  in  the  Fairport  cut-off,  where  the  spoil  was  filled 
in  the  old  canal,  and  at  Bushnell's  Basin,  where  the  material  was 
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used  to  back  the  existing  banks.  A  clam-shell  bucket  and  der* 
rick  mounted  on  a  scow  worked  most  of  the  past  summer  excavat- 
ing in  the  prism  and  using  the  material  to  build  the  existing  tow- 
path  to  grade.  A  so-called  Fogarty  excavator,  with  a  heavy  clam- 
shell' bucket  excavated  to  Knapp's  bridga  At  Bushnell's  Basin 
excavation  was  completed  early  in  the  spring  of  1913  and  the 
concrete  walls  of  trough  and  concrete  slope  lining  were  com- 
pleted before  the  opening  of  navigation. 

"  During  the  year  the  Fairport  waste-weir  and  dock  wall  were 
completed;  also  three  bridges  and  the  substructure  for  another. 
Steel  work  for  the  Bushnell's  Basin  guard-gate  haa  been  erected. 
Fnder  an  alteration  154,800  lin.  ft.  of  12-inch  steel  sheet-piling 
have  been  driven  in  the  tow-path  bank  between  Bushnell's  Basin 
guard-gate  and  Fairport  widewaters.  Considerable  new  wash  wall 
has  been  built  and  a  large  amount  of  old  wall  on  the  tow-path 
side  has  been  topped  out  above  the  water  level. 

"All  of  the  structures  on  this  contract  have  been  completed  with 
the  single  exception  of  the  superstructure  of  the  Fairport  lift- 
bridge  and  a  small  amount  of  paving  in  gutters  and  under  ap- 
proach slabs  of  a  few  of  the  bridges. 

"  There  remains  considerable  prism  excavation  to  be  done,  wash 
wall  to  be  built  and  small  items  like  concrete  sidewalks,  stone 
paving,  fencing,  etc.,  to  be  completed,  and  tow-path  lining  to  be 
placed. 

"  The  following  table  shows  the  amounts  and  percentages  of 
work  done  during  the  year  and  total  done  to  end  of  fiscal  year : 


ITEMS  OF  WORK. 


Coffer-dams,  pumping,  bftiUng  and  draining, 

miles 

dealing lump  sum 

EzeaTBtion cu.  yds. 

Sheeting  and  bracing ft  B.  M.  I 

Round  timber  bracmg lin.  ft 

Channeling sq.  ft 

Forming  embankment cu.  yds. 

Lining ou.  yds. 

Puddle inLyds. 

Sawsd  hunber,  ydlow  pine  or  Douglas  fir, 

ftB.M. 

Creosotad  lumber ft  B.  M. 

Foundation  pike Un.  ft 

Wooden  sheet-pilmg ft  B.  M. 

Seoond-olaas  concrete cu.  yds. 


Preliminary 
estimate,  as 
affected  by 
alterations. 


12.22 

$1,000 

3,071,365 

•98.000 

500 

20,000 

534.756 

32,398 

23.290 

158,400 
22.000 
17.090 
54.000 
98.762 


Percent 

Work  done 

Totnl  work 

of  work 

during  year. 

done  to  date. 

done 

during 

year. 

0.55 

10.2 

4.5 

$50 

11.000 

5 

792.827 

2,473,276 

25.8 

12.002 

69,407 

12.2 

356 

356 

71.2 

0 

0 

0 

246,816 

552.622 

46.2 

10,973 

20.271 

33.9 

0 

19,741 

0 

77,415 

158.608 

48.9 

489 

22,489 

2.2 

0 

7,913 

0 

7.900 

17,900 

14.6 

34.728 

101,628 

35.2 

Percent 

of  work 

done 

to  date. 


83.6 

100 

80.5 

70.8 

71.2 

0 

103.3 
62.6 
88.6 

100  2 

102.2 

44.7 

33.2 

102.9 
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ITEMS  OF  WORK. 


PrauBriiuvy 


Third-ela«  oonerete    eu.  ycb. 

Rcinionod  concreto en.  yds. 

FmlFdHi  matoniy  bridge  coping. eu.  ydi. 

WadiwiJl cv.  y<k. 

Be«Mid<laii  ftooe  paving        tq.  yds. 

Third-ek«  bUjuc  paving aq.  yds. 

Cobbkatone  ^vinx  ■  iq.  yds. 

Beeood-dMi  riprap ru.  yds. 

TUrd-elMB  riprap  .  eu.  yds. 

FouKh  rhm  riprap  .  .   . .  eu.  yds. 

Cast  iron  Otthrert  pipe  and  sperials Ihs. 

8tnietural  stad !)«. 

Metal  reinforoeiiieni lbs. ' 

Iron  castings,  plain lbs. 

Expanded  mfltal lbs. 

Portland  cement  sidewalk   sq.  ft. 

Relaying  flag  sidewalk iq.  yds. 

Wooden  pavement.  2!  in.  thick   sq.  yds. 

Wooden  pavement  ?|  in.  thick sq.  yds. 

Wooden  block  pavement sq.  yds. 

Wooden  fence Hn.  f t 

WrouRht  iron  pipe  railing lin.  ft. 

Lattice  railing lin.  ft 

Rejointing  old  mssonry lin.  ft. 

Drilling  bolt  holes  in  old  masonry lin.  ft. 

Resetting  pipe  railing lin.  ft 

Sluice-gates,  36  in.  z  36  in No. 

Sluiotvgates.  24  in.  x  24  in No. 

Shuoe-|tate,  24  in.  in  diameter No. 

Metal  m  guard-ntes lbs. 

Machinery  for  mt-brid^e  Ihs. 

Electrical  equipment No. 

Operator's  cabin No. 

Pump No. 

Tar  felt  water  proofing sq.  ft. 

Removing  old  bridge  superstructures . .  lump  sum 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic  lump  sum 

Sand  filling cu.  yds. 

Taking  up  and  relaying  brick  paving .  . .  .sq.  yds. 
Pumping,  bailing  and  draining,  alteration  No.  4, 

lump  sum 

Sawed  hunber,  hemlock ft  B.  M. 

Steel  shoet-pihng lin.  ft. 


Gross  estimate. 


Eiira  Work  Ordert. 

Dated  May  23, 1911 cost  +  15^7 

Dated  July  27, 1911 cost  -f  l.'i'^r 

Dated  March  11,  1912 cost  +  l.V  r 

Dated  Sept  6,   1912 cost -|- IS''; 

lumber  cost  +  10% 

Dated  Sept  12, 1912 cost  +  15'7 

Dated  Sept  23,  1912 unit  prices 

Dated  Oct.  21, 1912 cost  +  15^; 

Dated  Jan.  23,  1913 cost  4-  IS''; 

Dated  March  25,  1913   cost  +  15% 

Total 


aialloeted  by 
ahsrationa. 


2.Q20 

2,741 

31 

72.546 
9.5n 
2.048 

•1.786 
22 

7.930 

1.093.563 

2.660.465 

728,964 

16.500 

6.100 

•8,550 

45 

818 

614 

500 

12.135 

086 

2.146 

11.281 

107 

230 

3 

4 

1 

465.000 

78,000 

1 

1 

1 

649.460 

$2,500 

112.000 

18.000 

11,740 

220 

t250 

•170,000 

154.800 


Work 
during 


0 

1.368 

7  » 

17.633 

189 

1,049 

666 

0 

76 

360 

1.200 

593.134 

279,730 

1,920 

112 

2,435 

0 

0 

0 

0 

6.386 

434 

539 

0,751 

15 

0 

0 

4 

0 

156.700 

0 

0 

0 

0 

267.411 

11.050 

11.800 

11.280 

4.847 

0 

1250 

0 

160.504 


TofUl 
doaa  to 


1.1 

2.480 

21. 

31.780 

4.757 

1.070 

1,728 

0 

222 

6,892 

1.000.381 

1.971,280 

715.056 

6,577 

6.288 

4.761 

0 

804 

611 

500 

11.413 

712 

1.710 

0.751 

27 

0 

3 

4 

1 

455.700 

0 

0 

0 

0 

623,533 

92,050 

10,000 

S6.480 

8,833 

0 

1250 
156.800 
160.504 


•32.669.101  06  11857,978  07    $2,279,160  64 


$3,000  00 
$523  80 


$2,121  00 


$173,267  19 
$10,598  67 

$3,485.68 

$160,037.36 
$3,140.14 

'  $4,'i35!i6 
$1,461.74 


$366,034  04 


PtarooDt 

of  WOHE 


<|tlfill£ 


0 
40.0 
25.6 
24.3 

2 

61.2 
37.3 

0 
30 

4. 

0 


11 


.4 

e 
.1 

.3 
.4 

.0 


1.8 
28.5 

0 

0 

0 

0 

62.0 
44 
26.1 
80.4 
14 

0 

0 
100 

0 
38.6 

0 

0 

0 

0 
41.2 
42 
15 
16 
41.3 

0 

100 
0 
103.7 


32  I 


Ptteent 

of  wok 

done 

todats. 


81 
00 
68 
43 
40  7 
52  2 
067 
0 

88.8 
806 
07  8 
74.1 
08.1 
39  9 
86.7 
55.6 
0 

083 
00.5 

100 
04 
72 
80 
86 
25 
0 

100 

100 

100 

08 
0 
0 
0 
0 

06 

82 

75 

81 

75  2 
0 

100 
022 
103  7 


.1 
S 

4 

.2 


85.4 


Finished. 
Finisbed. 
Finished. 

Finished. 
Finished. 

Finished. 
Finkbsd. 


•  Includes  authorized  increase  over  15  per  cent 
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''  Contract  No.  38. 

"  This  contract  provided  for  the  construction  of  the  super- 
structure, substructure  and  approaches  for  a  highway  bridge  at 
Wappings,  2.5  miles  west  of  Fairport.  Henry  Tosh  and  Son,  of 
Port  Byron,  N.  Y.,  were  the  contractors  and  the  work  was  com- 
pleted in  August,  1909,  the  contract  price  being  $16,669.90  and 
the  final  estimate,  $16,286.67. 

"  This  contract  was  modified  by  an  alteration  as  follows : 
"Alteration  No.  1,  approved  by  the  Canal  Board  October  22, 
1909,  permits  contractor  to  complete  embankment  from  material 
outside  of  prism  to  expedite  work  and  avoid  interference  with 
navigation ;  eliminates  construction  of  culvert  N  as  unnecessary. 

"  Contract  No.  41. 

"  This  contract  provided  for  building  embankments  at  Ironde- 
quoit  creek  crossing.  Butler  Bros.  Construction  Co.  of  New  York 
city,  were  the  contractors  and  the  work  was  completed  in  March, 
1911,  the  contract  price  being  $274,917.50  and  the  final  estimate, 
$241,644. 

"This  contract  was  modified  by  alterations  as  follows: 

"Alteration  No.  1,  approved  by  the  Canal  Board  April  27, 
1909,  changes  location  of  Irondequoit  creek  diversion  channel  to 
provide  better  borrow  pits  and  decrease  amount  of  land  appropri- 
ated. 

"Alteration  No.  2,  approved  by  the  Canal  Board  March  22, 
1911,  eliminates  clay  lining  from  west  embankment  on  account  of 
unsatisfactory  material ;  provides  for  lining  and  fencing  of  high- 
way on  south  side  of  embankment. 

''  CorUract  No.  23. 

"  This  contract  provides  for  the  construction  of  a  land  line  from 
King's  Bend  to  the  Genesee  river,  a  distance  of  5.63  miles.  H.  R. 
Wickham,  Assistant  Engineer,  in  charge.  The  contract  was  let  to 
the  Millard  &  Lupton  Co.,  of  Philadelphia,  Pa.,  on  August  18, 
1909. 

"  This  contract  has  been  modified  by  alterations  as  follows : 
"  Alteration  No.  1,  approved  by  the  Canal  Board  November  17, 
1909,  moves  guard-lock  westward  to  conform  to  railroad  changes. 
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"  Alteration  No.  2,  approved  by  the  Canal  Board  September  8, 

1910,  eliminates  pile  foundation  at  Io(*k  ^o.  32,  etc.,  as  being 
unnecessary;  provides  roadway  on  spoil  banks  between  llillside 
avenue  and  South  avenue;  provides  pull  boxes  for  electric  wires. 

"Alteration  No.  3,   approved   by  the  Canal  Board  July    19, 

1911,  omits  pile  foundation  at  l<x»k  Xo.  *53,  etc.,  as  being  un- 
net'ossary. 

"Alteration  No.  4,  approved  by  the  Canal  Board  September 
10,  1912,  changes  type  of  bri(lfr<*  thnirs  to  provide  better  construc- 
tion; changes  guard-l(K'k  masonry  to  provide  abutments  for  .ail- 
road  bridge. 

**  Construction  on  this  contract  has  progressed  rather  slowly 
the  past  year,  principally  because  of  the  work  being  confined 
chiefly  to  excavation  and  numerous  snuill  items.  From  two  to 
three  70-ton  steam-shovels  were  in  operation  about  7Vi>  months 
of  the  year  excavating  material  in  the  prism  and  using  the  same 
partly  in  prism  embankments,  bridge  approaches  and  backing  of 
lock  walls,  and  partly  in  spoil  along  side  prism  embankments. 
A  Jirowning  excavator  has  been  fitted  with  a  heavy  clam-shell 
bucket  attached  to  the  end  of  a  timber  boom  and  is  lx?ing  useil 
to  trim  prism  slopes  to  the  required  1  on  2  slope. 

"  Considerable  amounts  of  wash  w^all,  stone  paving  and  riprap 
have  been  placed  in  position  during  the  year.  The  concrete  foot 
bridges  across  the  lower  tail-bay  of  by-passes  at  lo(»ks  Nos.  32  and 
33  have  been  completed,  making  lock  Xo.  32  entirely  completed 
save  the  lower  lock-gates  and  valvc^s  and  buffer-beams.  These 
cannot  be  placed  in  position  until  the  close  of  navigation,  since 
operations  on  adjoining  contract  No.  (13  have  flooded  lock  Xo.  32 
to  lower  pool  level.  Lock  Xo.  33  is  complete,  including  gates, 
valves  and  buffer-beams,  but  not  including  the  concrete  store- 
house. All  the  bridges  are  (complete  and  in  use  except  that  at 
South  avenue,  where  the  approaches  are  nearly  completed. 

"  Prism  excavation  w^est  of  the  guard-lock  and  the  construction 
of  that  structure  proper  are  still  delayed  by  reason  of  complica- 
tions at  the  Lehigh  Valley  and  Erie  railway  crossings. 


'   at   foot   of    lo(^k   Nn.   33,   eliowing   ipillwa;   and   b;-pas8    outlets   and 


View  of  water  in  priam  at  foot  of  look  No.  32.  wlipre  the  strufti; 
similar  to  those  at  Icx-k  Xo.  33. 
I1ar(;e   Ca>"al,   Contract   Xo.  23. 
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"  The  following  table  shows  the  amounts  and  percentages  of 
work  done  during  the  year  and  total  done  to  end  of  fiscal  year : 


ITEMS  OF  WORK. 


CoffoHhois,  pumping,  bailing  and  draining, 

lumpsum 

Clearing lump  sum 

GrubbtnfE eu.  yds. 

Excavation cu.  yds. 

Round  timber  bracing lin.  ft. 

Sheeting  and  bracing ft  B.  M. 

Lining cu.  yds. 

Fomung  embsnlaneot ou.  yds. 

Sawed  lumber,  jrdlow  pine  or  Dou^aa  fir 

ft.  B.  M. 

Sawed  lumber,  white  oak ft  B.  M. 

Sawed  lumber,  in  needles ft  B.  M. 

Foundation  pites lin.  ft. 

Wooden  s^t-piling ft.  B.  M. 

Steel  sheet-piling sq.  ft 

Spcond-elaas  concrete cu.  jrds. 

Second-clasB  reinforced  concrete cu.  yds 

Fint-clasB  masonnr  coping cu.  yds. 

Dry  retaining  wall cu.  yds. 

Wuh  wall cu.  yds. 

Second-clans  stone  paving sq.  yds. 

Third-claas  stone  paving sq.  yds. 

First-class  ripn^^ cu.  yds. 

Second-clsBS  riphtp cu.  yds. 

Third-class  rifirap ^.  .cu.  yds. 

Fourtb-class  riprap cu.  yds. 

Grouted  npnip eu.  yds. 

Cast  iron  pipe  and  speciab lbs. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Iron  castings,  plain lbs. 

Iron  castings,  machined lbs. 

Metal  in  guard-lock  gates lbs. 

Metal  in  buffer-beams lbs. 

Metal  in  k)ek-gateB lbs. 

Metal  in  lock-valves lbs. 

Brick  fining cu.  ft. 

Wooden  pavement  2f  in.  thick sq.  yds. 

Wooden  fence in.  ft 

Wrott(^t  iron  [Hpe  railing in.  ft. 

Lattice  railing lin.  ft 

Storehouaes No. 

Office  buildinps No. 

Gate  hoisiB,  bght No. 

Gate  hoasts,  heavy No. 

Maintaining  highway  traffic lump  sum 

Gross  estimate 


Bdra  Work  Ordtn. 

Dated  Jan.  16, 1912 cost  -f  15^7 

Dated  March  21. 1913 cost  +  15 


Total. 


Preliminary 
estimate,  as 
affected  by 
alterations. 


19.000 

1600 

•46,200 

2.935.870 

3.000 

300.000 

•6.260 

1.096.390 

105.000 

16.000 

13.000 

68.145 

75.100 

4.500 

80.985 

•930 

14 

39,400 

38.200 

280 

3.380 

•350 

810 

770 

5.210 

1.125 

43,600 

920.000 

362.700 

97.800 

39,880 

425.000 

170.000 

525.600 

140.000 

17.400 

930 

12.800 

230 

1,100 

3 

3 

2 

2 

12,000 


Work  done 
during  year. 


$1,829,338.60 


12,250 

0 

0 

306,868 

0 

0 

949 

69,105 

35.714 

0 

14,208 

0 

0 

0 

725 

113 

6 

0 

4,414 

184 

303 

261 

355 

160 

2,471 

890 

0 

202.612 

15.700 

9,300 

0 

0 

90.208 

286.404 

83,190 

0 

0 

3,348 

162 

529 

1 

0 

0 

0 

0 


$157,127.89 


Total  work 
done  to  date. 


14,500 

1492 

41,350 

2.118.093 

0 

34,857 

2,582 

880,494 

82,894 

2,376 

14,208 

3.934 

33.660 

1,156 

62,468 

821 

12 

0 

6,183 

184 

303 

261 

497 

395 

3,069 

890 

45,130 

791,139 

293,170 

34.621 

28.207 

0 

99,084 

310.378 

83,696 

6.347 

762 

4,782 

162 

980 

1 

3 

0 

0 

$1,360 


$1,181,415.46 


$601.45 
$2,000  14 


$2,601.59 


Percent 
of  work 

done 
during 

year. 


25 


.6 
.7 


0 

0 

0 
10.5 

0 

0 
15.2 

6.3 


34 

0 
109.3 

0 

0 

0 

0.9 
12.2 
42.9 

0 
11 
65 

9 

74.6 
43.8 
30.8 
47 
79 

0 
22 

4 

9 

0 

0 

53.1 
54.5 
59.4 

0 

0 
26 
70 
48.1 
33.3 

0 

0 

0 

0 


.4 

,1 


.3 
.5 


.2 
.4 


8.6 


Percent 

of  work 

done 

to  date. 


SO 
82 
91.5 
72.1 
0 

11.6 
41.2 
80.8 


78 
14.8 
109.3 
5.8 


.4 

.3 


44.8 
25.7 
77.1 
88.3 
85.7 

0 

16.2 
65.7 

9 

74.6 
61 
51 
68.9 
79.1 
103.5 
86 
80.8 
35.4 
70.7 

0 

58.3 
59 

59.8 
36 
81 
37 
70 
89 
33 
100 

0 

0 
68 


64.6 


Finiahed. 
!  Finished. 


•  Includes  authorixsi  in?r3)^!i  over  15  per  C3nt. 
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Report  of  State  Engineer. 


"  Contract  No.  59. 

**  This  contract  will  provide  for  the  construction  of  a  movable 
dam  in  the  Genesee  river  at  or  near  the  existing  Court  street  dam, 
to  raise  the  river  level  to  the  establisheil  Barge  canal  pool.  The 
contract  has  not  yet  been  awarded. 

"  Contract  No.  94. 

"  This  contract  provides  for  furnishing  and  installing  all  neces- 
sary hydro-i^leetric  o<iuipnicnt  and  machinery  for  operating  and 
lighting  the  new  locks  on  the  Krie  canal  within  the  Western 
Division.  The  portion  of  the  contract  within  this  residency  in- 
cludes the  power  house  equipment  of  lock  No.  33,  and  lighting 
and  operating  ajuipment  for  locks  Nos.  32  and  33  and  two  guard- 
locks  at  the  Genesee  river.  H.  R.  Wickham,  Assistant  Engineer, 
has  charge  of  construction  work  other  than  electrical  within  the 
limits  of  contract  No.  23. 

"  This  contract  was  let  to  MacArthur  Brothers  Company  &: 
Lord  Electric  Company,  of  New  York  city,  on  February  17, 
1913. 

"  The  only  work  done  up  to  September  30,  1913,  within  the  resi- 
dency is  the  delivery  of  plant,  form  lumber  and  construction 
material. 

"  The  following  table  shows  the  amounts  and  percentages  of 
work  done  during  the  year  and  total  done  to  end  of  fiscal  year 
for  the  entire  Western  Division : 


ITEMS  OF  WORK. 


Coffer-danis.  pumping,  bailing  and  draining  lump  sum 

Excavation cu.  yda.j 

Embankment cu.  yds. 

Lining cu.  yds. 

Second-class  concrete cu.  yds. 

First-class  reinforced  concrete cu.  yds. 

Cast  iron  pipe lbs. 

Trenching  and  backfilling  for  pipe lin.  ft. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Chipping  concrete cu.  f t. 

Chipping  edges  of  machinery  recesses lin.  ft. 

Wash  wall cu.  yds. 

Hydraulic  equipment,  lock  No.  27 lump  sum 

Hydraulic  equipment,  locks  No.  28-A  and  28-B  . .  No. 
Hydraulic  equipment,  lock  No.  29 lump  sum 


Per  cent  of 

Proliminary 
estimate. 

Work  done 

work  done 

during  year 
and  to  date. 

during 
year  and 

to  date. 

$5,500 

0 

0 

720 

406 

56.4 

500 

113 

22.6 

24 

6 

25 

630 

194 

80.8 

1.000 

490 

49 

18,200 

0 

0 

630 

40 

6.4 

43.500 

13.066 

30 

75,100 

40,621 

54.1 

570 

40 

7 

2,560 

598 

23.4 

100 

0 

0 

$5,600 

0 

0 

2 

0 

0 

$5,000 

0 

0 
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ITEMS  OF  WORK. 


Hydraulic  equipment,  look  No.  33 lump  sum 

Hydraulic  equi4>meQt,  locks  Noe.  34-35. . . .  lump  sum 

Traveling  eranae No. 

Lock  maintenance  accessories No. 

Gasoline-electric  station  maintenance  accessories 

lump  sum 
Station  maintenance  accesscHiee,  lock  No.  27 

lump  sum 
Station  maintenance  accessories,  locks  Noe.   28-A, 

28-B,  29.  33  and  34 No. 

Electrical  equipment,  gasoline-electric  power  house, 

lock  No.  26 lump  sum 

Electrical  equipment,  power  house,  lock  No.  27 

lump  sum 
Electrical  equipment,  power  house,  looks  Noe. 

28-A  and  28-B No. 

Electrical  equipment,  power  house,  lock  No.  29, 

lump  sum 
Electrical  equipment,  power  house,  lock  No.  33 

lump  sum 
Electrical  equipment,  power  house,  lock  No.  34 

lump  sura 

Electrical  equipment,  guard-locks No 

Equipments  for  centers  of  distribution No. 

Bare  copper  conductors lbs. 

Lead-covered,  rubber-insulated  conductors lbs, 

Armored  conductors Iba. 

Trenching  and  backfilling  for  conductors lin.  ft 

Fiber  duct lin.  ft 

Metal  duct lbs 

Drilling  li-inch  holes lin.  ft 

Drilling  3-inch  holes Un.  ft. 

Arc  lamps No. 

Arc  lunp  poles No. 

Concrete  x>oles,  30  feet  long No. 

Concrete  poles,  40  ft.  long No. 

Electric  capstans No. 

7-hp.  gate  equipments No. 

7-hp.  valve  equipments No. 

3-hp.  valve  equipments No. 

By-pass  valve  equioments No. 

Telephone  aystem,  locks  29-30 lump  sum 

Tele[^hone  system,  locks  32-33 lump  sum 

Movmg  hand  rails No. 

Tile  roofing squares 

Doors,  windows,  woodwork  and  hardware,  locks 

Nos.  26,  29,  33,  34 No. 

Doors,  windows,  woodwork  and  hardware,  locks 

Nos.  28-A  and  28-B No. 

Painting  concrete sq.  yds. 

Bronae  tablets No. 


Preliminary 
estimate. 


(6.600 

S7.000 

6 

11 

$700 

$250 

5 

$9,500 

$4,500 

2 


Work  done 
during  year 
and  to  date. 


0 
0 
0 
0 

0 

0 

0 

0 

0 

0 


Per  cent  of 
work  done 

during 

year  and 

to  date. 


0 
0 
0 
0 

0 

0 

0 

0 

0 

0 


Gross  estimate. 


$10,500 

0 

0 

$8,500 

0 

0 

$8,000 

0 

0 

2 

0 

0 

2 

0 

0 

62.400 

0 

0 

43.500 

0 

0 

05,000 

0 

0 

16.900 

0 

0 

3,350 

142 

4.2 

47,200 

2.438 

5.2 

560 

188 

33.6 

340 

391 

115 

102 

0 

0 

103 

1 

1 

195 

104 

53.3 

4 

5 

125 

19 

0 

0 

40 

0 

0 

14 

0 

0 

24 

0 

0 

2 

0 

0 

$400 

0 

0 

$275 

0 

0 

4 

0 

0 

67 

23 

34.3 

4 

360 

25 

2 

360 

50 

2.660 

0 

0 

7 

0 

0 

$433,380.90 

$22,346.74 

5.2 

"  Contract  No.  21. 

"  This  contract  provides  for  excavating  the  canal  prism  and 
constructing  guard-lock,  highway  bridge  abutments  and  all  apper- 
taining work  between  the  Genesee  river  and  the  east  end  of  con- 
tract No.  6,  a  distance  of  2.43  miles.  Gordon  Edson,  Assistant 
Engineer,  is  in  charge.  The  contract  was  let  to  Lane  Brothers 
Company,  of  Altavista,  Va.,  on  April  7,  1910. 
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'^  This  contract  has  been  modified  by  an  alteration  as  follows: 

**  Alteration  No.  1,  approved  by  the  Canal  Board  April  22, 
1913,  changes  construction  along  sides  of  prism  east  of  guard-gate; 
eliminates  channeling  and  dowels  at  guard-lock ;  decreases  cost  and 
expedites  work. 

"  Prism  excavation  has  been  continued  by  two  steam-shovels 
and  attendant  trains  of  16-yard  dump  cars  and  40-ton  locomotives. 
One  shovel  worked  two  months  finishing  up  the  earth  cut  at  the 
west  end  of  the  contract.  Other  than  this  all  excavation  was  in 
rock  cut,  requiring  drilling  and  blasting  and  generally  channeling 
at  prism  line,  or  in  lieu  thereof,  line  drilling.  This  latter  method 
of  drilling  holes  about  three  feet  apart  gives  a  fairly  smooth 
surface  that  need  not  be  faced  with  concrete.  Material  from  prism 
excavation  was  disposed  of  on  spoil  banks.  Shovel  operations  were 
closed  down  part  of  the  time  during  January,  February  and 
ilarcli,  owing  to  the  excessive  amount  of  water  in  the  c\it,  all 
water  having  to  be  pumped  from  prism,  there  being  no  possible 
drainage  at  present.  A  locomotive  crane  was  used  to  clear  chan- 
nel benches,  handle  stone  for  the  crusher,  dig  drainage  ditches, 
etc. 

"  The  bridge  at  the  B.  K.  &  P.  R.  II.  crossing  has  been  com- 
pleted and  put  into  service.  Abutments  for  the  Chili  road  bridge 
(highway)  have  been  built  The  guard-lock  has  been  completed, 
including  steel  gates  and  towers,  but  not  including  the  operating 
machinery.  The  legal  complications  r^arding  the  railroad  cross- 
ings of  the  New  York  Central  and  Pennsylvania  railroads  remain 
unsettled. 

"About  the  middle  of  August  contract  work  other  than  pump- 
ing was  suspended  by  the  contractor  of  his  own  accord  and  all 
plant  in  the  prism  cut  was  removed  and  stored,  one  steam-shovel 
being  shipped  from  the  si  to.  Pumping  water  from  cut  was  dis 
continued  about  September  1,  and  pumps  disc*onnected.  On  Sep- 
tember 30  water  in  the  prism  cut  had  risen  to  a  depth  of  about 
12  feet  above  grade. 

"  By  resolution  of  the  Canal  Board  this  contract  was  canceled 
as  of  date  September  30,  1913,  because  of  the  inability  of  the 
State  to  deliver  the  site  at  the  above-named  bridges  to  the  con- 
tractor. 
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"  The  following  table  shows  the  amounts  and  percentages  of 
work  done  during  the  year  and  total  done  to  end  of  fiscal  year : 


ITEMS  OF  WORK. 


Cleariog himp  sum 

ExeavAtkui cu.  ych. 

Sheetins  and  bneiog ft.  B.  M. 

Channeling aq.  ft. 

Fanning  embankment eu.  yds. 

lining eu.  yda. 

8aired  lumber ft.  B.  M. 

Seoond-chuB  eoncrete eu.  jrdt. 

Dry  retaining  wall eu.  ydi. 

Rook  spoil  protection cu.  yds. 

Wash  wall ou.  yds. 

Cobblestooe  paving sq.  yds. 

Third-elan  nprap eu.  yds. 

Fourtb-ebfls  riprap ou.  yds. 

13-ineh  Titrified  pipe,  laid fin.  ft. 

Struetural  steel Ifaa. 

Metal  ronforcement lbs. 

Iron  easting,  plam lbs. 

Woodm  fence fin.  ft 

Metal  in  guard-gates lbs. 

Diiffin^  bolt  holes  in  rock fin.  ft 

Maintaining  traffic lump  sum 

CofFerKlamB,  pumping,  bailing  and  drilling, 

lump  sum 

Gross  estimate. 


IVefiminary 
estimate. 

Work  dona 

Total  work 

Par  cent 

of  woric 

done 

during 

asaffeotedby 
alterations. 

during  year. 

done  to  date. 

year. 

$250 

S75 

8200 

30 

2.354,850 

2D3,771 

1.761.013 

12.5 

16.000 

0 

450 

0 

340,000 

43.444 

106,117 

12.8 

100 

0 

0 

0 

MO 

271 

296 

48.4 

8.000 

0 

0 

0 

6.700 

1.664 

4.858 

24.7 

3,860 

0 

0 

0 

6.370 

0 

0 

0 

8.000 

0 

0 

0 

400 

0 

85 

0 

100 

0 

0 

0 

»5 

51 

51 

53.7 

27 

25 

25 

92.6 

2,400 

0 

112 

0 

7,358 

1,606 

6.283 

23 

12.600 

3.600 

3,600 

28.6 

310 

78 

78 

25.2 

448.000 

372.652 

372.652 

83.2 

444 

111 

111 

25 

12.000 

1440 

81,760 

22 

14,000 

1660 

82.840 

14 

11,320.103  68 

1185.091  15 

8936.150  02 

14 

Percent 
of  work 

done 
to  date. 


80 
74.8 

2.8 
81.8 

0 
52.9 

0 
72.5 

0 

0 

0 
21.2 

0 
53 
92 

4 
86 
28 
25 


25 

88 

71 


70.9 


''  Contract  No.  82. 

"  This  contract  provides  for  constructing  three  new  bridge 
superstructures  within  the  limits  of  contract  No.  21.  Gordon 
Edson,  Assistant  Engineer,  is  in  charge.  The  contract  was  let 
to  the  Groton  Bridge  Company,  Groton,  N.  Y.,  on  December  10, 
1910. 

"  The  Scottsville  road  and  Brooks  avenue  bridges  are  com- 
pleted and  the  bridge  at  Chili  road  will  be  erected  shortly,  the 
contractors  having  notified  us  of  the  shipments  of  steel.  No  con- 
tract work  has  been  done  during  the  past  fiscal  year. 
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*^  The  following  table  shows  the  amounts  and  percentages  of 
work  done  to  the  end  of  the  fiscal  year : 


ITEMS  OF  WORK. 


Stnictun]  ■tfld IbL 

fiftiTBd  lumber,  ydkm  puM  or  DouglM  fir  it.  B.  M. 

Wooden  iMtvement iq-  yda- 

LftUaoe  rsiling lin.  ft. 

Qrom  oitiiiute 


PrefiminarT 


475.000 

11.000 

1.425 

560 


128.841  50 


Wok  done 
dunagyear. 


0 
0 
0 
0 


ToM 
to 


347,471 

7,876 

1,000 

ftSl 


91, 8M  12 


P»oaot 
of 


during 


0 
0 
0 
0 


Pflroant 
of  work 


todato. 


73  2 
71  6 

74  4 


73.9 


"  Contract  No.  6. 

"  This  contract  provided  for  tho  excavation  of  the  canal  from 
the  New  York  Central  &  Hudson  River  railroad  (west  end  of  con- 
tract No.  21)  to  a  point  near  South  Greece,  a  distance  of  3.28 
miles. 

"  The  contract  was  let  to  F.  A.  Maselli,  of  Rochester,  N.  Y., 
on  May  5,  1905,  and  was  completed  in  "September,  1911.  The 
contract  price  was  $1,035,228.05  and  the  final  estimate  was 
$1,033,804.04. 

"  This  contract  was  modified  bv  alterations  as  follows: 

"  Alteration  No.  1,  approved  by  the  Canal  Board  November  14, 
1 900,  changes  approach  of  Spier's  Road  bridge  to  improve  grade. 

"  Alteration  No.  2,  approved  by  the  Canal  Board  December  20, 
1900,  eliminates  abutments  for  N.  Y.  C.  railroad  bridge  to  avoid 
interference  with  traffic- 

"  Alteration  No.  3,  approved  by  the  Canal  Board  July  6,  1907, 
changes  side  slopes  due  to  character  of  rock. 

"^  Alteration  No.  4,  approved  by  the  Canal  Board  July  6,  1907, 
changes  spoil  banks  to  suit  material  encountered. 

**  Alteration  No.  5,  approved  by  the  Canal  Board  February  21, 
1908,  extends  time  due  to  change  in  plans. 

*^  Alteration  No.  0,  approved  by  the  Canal  Board  July  21,  1908, 
chanQ:es  construction  of  retaining  walls  and  Lyell  avenue  bridge 
abutments,  Station  2030  to  Station  2034,  to  fit  conditions  de- 
veloped. 
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"  Alteration  No.  7,  approved  by  the  Canal  Board  June  24, 
1909,  raises  embankment  and  bridge  approaches;  changes  side 
slopes  and  provides  additional  wash  wall  due  to  a  change  in  water- 
level  and  material  encountered. 

''  Contract  No.  60. 

"  This  contract  provides  for  the  construction  of  the  canal  from 
the  west  end  of  contract  No.  6  to  about  one-half  mile  west  of 
Adams  Basin  bridge,  a  distance  of  8.53  miles.  C.  L.  Baldwin 
and  P.  L.  Arnold,  Assistant  Engineers,  have  been  in  charge  at 
diflFerent  times.  The  contract  was  let  to  the  Empire  Engineering 
Corporation,  of  New  York  city,  September  22,  1909,  and  was 
completed  about  January  1,  1913. 

"  This  contract  was  modified  bv  alterations  as  follows: 

"  Alteration  No.  1,  approved  by  the  Canal  Board  January  27, 
1909,  changes  location  of  Spencerport  waste-weir  to  obtain  better 
construction. 

"  Alteration  No.  2,  approved  by  the  Canal  Board  February  10, 
1909,  provides  retaining  wall  for  dock  at  Spencerport. 

"  Alteration  No.  3,  approved  by  the  Canal  Board  August  25, 
1909,  changes  approaches  to  bridge  No.  100  to  improve  conditions ; 
provides  dock  at  Adam's  Basin,  and  extends  culvert  53  under  N. 
Y.  C.  tracks. 

"  Alteration  No.  5,  approved  by  the  Canal  Board  November  23, 
1909,  provides  for  rebuilding  certain  old  culverts  on  account  of 
poor  condition. 

"  Alteration  No.  6,  approved  by  the  Canal  Board  December  23, 

1909,  provides    substructure    for    guard-gate    (location   not   de- 
termined when  contract  was  prepared). 

"Alteration  No.  7,  approved  by  the  Canal  Board  January  6, 

1910,  provides  new  culvert  under  canal  at  east  end  of  contract 
to  secure  proper  drainage ;  improves  grade  to  South  Greece  bridge. 

"  Alteration  No.  8,  approved  by  the  Canal  Board  November  22, 

1910,  provides  turning  basin  west  of  Cromwell's  bridge. 

"  Alteration  No.  9,  approved  by  the  Canal  Board  October  11, 

1911,  improves  grade  and  alignment  at  north  approach  of  Crom- 
well's bridge. 

'^Alteration  No.  10,  approved  by  the  Canal  Board  February  6, 
1913,  eliminates  excavation  of  dike  at  east  end  of  contract  to 
avoid  flooding  unfinished  work ;  eliminates  embankment  at  Adam's 
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Baflin  on  account  of  life-bridge,  and  provides  for  leaving  notohes 
in  spillways  to  maintain  present  water-surface. 

"  (\)ntra('t  work  during  the  past  fiscal  year  consisted  of  ex- 
cavating a  small  amount  in  the  prism  by  ladder  dredge,  trimming 
banks  and  bridge  approaches  to  the  rccjuircd  levels  and  slopes, 
placing  a  small  amount  of  puddle  blanket  on  bottom  and  sides  of 
prism  east  of  bridge  No.  1)5,  placing  stone  paving  and  wash  wall 
in  small  amounts  at  various  IcK^ations  and  structures,  rebuildinf^ 
a  portion  of  one  culvert  exteiLsion  and  a  general  cleaning  and 
trimming  up  along  the  entire  contract. 

'*  The  following  table  shows  the  anunints  and  percentages  of 
work  done  during  the  y(»ar  and  the  ratio  of  the  final  to  the  pre- 
liminarv  estimatt^: 


ITEMS  OF  WORK. 


Pirliminary 

eBtimate, 

as  affected  by 

alterations. 


Coffer-dams,  pumping,  bailing  and  dnuning, 

mile 

Clearinf lump  lum 

GrubbiDjK cu.  yds. 

Excavation cu.  yds. 

Hheetinx  and  bracing ft.  B.  M. 

Channeling sq.  ft. 

Fint«laM  embankment cu.  f t. 

Seoood-claai  embankment cu.  ft. 

Linioff cu.  ft. 

I^lddw cu.  yds. 

Sawed  lumber ft.  B.  M. 

Foundatbn  piles lin.  ft. 

Wooden  sheei-pilinK ft  B.  M. 

Seoond-claoB  concrete cu.  yds. 

Third-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Masonry  coping cu  yds 

Wash  wall cu.  yds. 

Second-clsoB  stone  paving sq.  yds. 

Third-cbflB  stone  paving sq.  yd.H. 

Third-class  ri^p cu.  yds. 

Fourth-class  riprap cu.  yds. 

Cast  iron  culvert  pipe  and  specials \Y». 

12-in.  vitrified  pipe,  laid lin.  ft. 

Trenching  and  oackfiUing  for  12-tn.  pipe.Uu.  ft. 

Structimu  steel Ihe. 

Metal  reinforcement lbs. 

Wooden  pavement,  3  inches  thick sq.  yds. 

Wooden  pavement,  4  inches  thick sq.  yds. 

Wooden  fence lin.  ft. 

Wrought  iron  pipe  railing lin.  ft. 

Lattice  railing lin.  ft. 

Sluice-^ates,  36'  x  40' No. 

Sluice-gates,  33'  x  33' No.i 

Repointing  old  masonry lin.  ft.. 

Maintaining  navigation lump  sumi 

MaintMning  highway  traffic lump  sum ' 

36-in.  viirified  tile,  laid lin.  ft.l 

Additional  buling  and  draining lump  sum  I 


8.5 
$2,600 
47,5H6 
1,242,713 
135,000 
26,000 
741,920 
204,096 
26.654 
63,747 
41,000 
10,a50 
42.000 
13,319 
3.(M9 
1.580 
15 
66.161 
6.755 
1.S60 
559.' 
100 
676.250 
•760 
20 
817.360 
101. H40 
l.S.'JO 
650 
16,902 
205 
410 
7 
2 
•6.000 
$11,000 
$3,500 
244 
$1,500 


Work  done 
during  year. 


0.25 

0 

0 
15.254 

0 

0 

36,656 

928 

4.294 

502 

0 

0 

0 

0 

0 

0 

0 
1.913 
1,294 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,171 

25 

0 

0 

0 
2,338 

0 

$122  50 

0 

0 


Gross  estimate $1 ,486,358  42 


$30,501  29 


Total  work 

done  —  final 

estimate. 


8.5 
$2,600 
38.742 
1.151.943 
72.347 
15,273 
629.958 
168.282 
23,626 
29.484 
38,853 
5,427 
9,372 
13.651 
I  2,269 
L  1,501 
12 
66,260 
5,242 
1.805 
466 
114 
652.242 
695 
20 
811,259 
91.136 
1,304 
622 
15,930 

ia3 

406 

7 

2 

3,488 

$11,000 

$3,500 

239 

$1,500 


P^oent 
of  work 

done 
during 

year. 


2.6 

0 

0 

1.2 

0 

0 

4.9 

0.4 
16.1 

0.8 

0 

0 

0 

0 

0 

0 

0 

2.9 
19.2 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

12.8 
12.2 
0 
0 
0 
39 
0 

3.5 
0 
0 


$1,317,588  09 


2.1 


IVr  eeot 
—  final 


of  pre- 
liminary 
mtimatf 


.7 
.9 
.4 
.6 
.3 
8 
5 
3 
5 
5 


1 
.6 


100 

100 

81.4 

«2.7 

53.6 

58. 

84. 

82. 

88. 

46. 

94 

28. 

22 
102 

74. 

95 

80 
100. 

77. 

97 

83.3 
114 

96  5 

91.4 
100 

99.3 

89.5 

98 

95.7 

94.2 

79.6 

99 
100 
100 

58.1 
100 
100 

98 
100 


88.7 


*  Inchidcs  autiicnixed  increase  over  15  per  cent. 


I- 

ll 

Si 

h 
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ITEMS  OF  WORK. 

Preliminary 

estimate, 

as  affected  by 

alterations. 

Work  done 
during  year. 

Total  work 
done  —  final 

Percent 
of  work 

done 
during 

year. 

Per  rent 
—  final 
estimate 
of  pre- 

estimate. 

Bxta  Work  Orden. 
Dated  Feb.    2.1909 anitprioeB 

15.180  00 

$4,957  87 

1.498  00 

2,946  47 

634  51 

1.510  76 

11,150  40 

3,113  09 

246  79 

782  89 

338  74 

1.162  78 

FinUbed. 

Dated  April  26. 1909 unitprmi          1.650  00 

Finkhed. 

Dated  Auii.  19. 1909 unit  prioei 

4,371  00 
578  58 

1,525  00 
11,150  40 

3.200  00 
250  00 
788  70 
366  90 

Finished. 

Dated  Oct.    4. 1909 unit  and  oast  +  15% 

Finished. 

PatH  Jan.    3. 1  oiO Rnut  +  1-*^% 

Finished. 

Dated  Dee.  15. 1910 unit  orioes 

Finished* 

Dated  Mar.   8.1911 cost +  15% 

Finshed. 

Dated  April  18. 1911 cost  4- 15% 

Finished* 

Dated  Diao.    4. 1911 unit  prioea 

Finished. 

Dated  Sept.  30. 1912 unit  prioee 

Finkhed. 

Dated  April  8. 1913 ooet  +  15% 

Finished. 



Total 

$28,342  30 

"  Caniract  No.  61. 

"  This  contract  provides  for  the  improvement  of  the  canal  from 
the  west  end  of  contract  No.  60  to  the  west  line  of  Monroe  county, 
a  distance  of  7.39  miles.  Carl  Ashley,  C.  R.  Waters  and  A.  S. 
Milinowski,  Assistant  Engineers,  have  been  in  charge  at  different 
times.  The  contract  was  let  to  Cleveland  &  Sons  Company,  of 
Brockport,  N.  Y.,  on  October  13,  1908,  and  was  completed  during 
September,  1913.    Work  on  final  estimates  is  now  under  way. 

"  This  contract  has  been  modified  by  alterations  as  follows : 

"  Alteration  No.  3,  approved  by  the  Canal  Board  October  25, 
1910,  changes  plans  for  certain  culverts  to  insure  stable  construc- 
tion; provides  substructure  for  guard-gate  (location  not  determined 
when  contract  was  prepared) ;  eliminates  embankment  behind  wall 
at  Brockport;  provides  turning  basin  west  of  Brockport;  raises 
sewer  manholes  to  conform  to  approaches  to  bridge  No.  109. 

"  Alteration  No.  4,  approved  by  the  Canal  Board  July  11, 

1912,  changes  south  approach  of  Smith  street  bridge  to  improve 
railway  crossing;  provides  contract  price  for  Portland  cement 
sidewalks. 

"  Alteration  No.  5,  approved  by  the  Canal  Board  March  19, 

1913,  provides  steel  sheet-piling  in  tow-path  bank,  Sta-  3691  to 
Sta.  3708  and  Sta.  3656  to  Sta.  3689,  to  prevent  leakage. 

"  From  two  to  three  Lidgerwood  excavators  were  operated  from 
October  1,  1912,  to  February  1,  1913,  cleaning  up  the  prism  ex- 
cavation.    A  small  amount  of  rock  excavation  was  handled  by 
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<lerrick8  and  skips.  During  the  summer  a  floating  derrick  with 
clam-shell  bucket  handled  a  small  amount  of  material  from  the 
prism,  sending  it  by  scow  to  other  locations,  where  it  was  used  to 
build  up  prism  embankments. 

*'  The  concrete  retaining  wall  for  the  Clinton  street  bridge 
approach  has  been  finished  and  a  considerable  amount  of  con- 
crete sidewalks  laid.  Paving  has  been  placed  at  culverts  and 
under  bridge  slabs  and  a  couHiderable  quantity  of  lining  placed 
on  tow-path.  Upwards  of  100,000  lin.  ft  of  12-inch  steel  sheet- 
piling  have  been  driven  in  tow-path  bank  to  prevent  percolation 
to  low  ground  outside. 

*'  The  following  table  shows  the  amounts  and  percentages  of 
work  done  during  the  year  and  to  date: 


ITEMS  OP  WORK. 


Coffer-duM,  pumptng,  bMifing  and  dniiun|{, 

inuc 


Clnring kimp 

Grubbing cu.  ydi. 

ExearatioD eu.  yds. 

Sheeting  and  brarinx ft.  B.  M. 

Foraung  mnhankment,  firet^lasB cu.  yds. 

Fanning  embankment,  tecond-cIaoB . . .  ou.  yds. 

Lining ou.  yds. 

Pud<ue eu.  yda. 

Sawed  lumber,  yellow  pine  or  Douglas  fir, 

ft.  B.  M. 

Foundation  piles Kn.  ft. 

Wooden  sheet-piling ft.  B.  M 

Seeond-ebm  ooncrete cu.  yds 

Third-olaH  ooncrete cu.  yds. 

Rainforoed  oonorete cu.  yds. 

Masonry  bridge  coping ou.  yds 

Wash  wan cu.  yds. 

Seoond-olasB  stone  paving sq.  yds. 

Third-dsM  stone  paving sq.  yds. 

Cobblestone  paving sq.  yds. 

Third-clifls  riprap ou.  yds. 

Cast  iron  pipe  and  specials lbs. 

12-in.  vitnfied  pipe,  laid lin.  ft 

24-in.  vitrified  pipe,  lud lin.  ft. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Wooden  pavement,  21  in.  thick sq.  yds. 

Wooden  pavement,  31  in.  thick aa.  yda. 

Wooden  fence lin.  ft. 

Lattice  railing lin.  ft. 

Sluice  gates  and  hoists No. 

Relaying  board  walk sq.  ft. 

Drillinjf  iwlt  holes  in  rock lin.  ft. 

Maintaming  navigation lump  sum 

Maintaining  highway  traflSc lump  sum 

Additional  DuhnK  and  draining lump  sum 

Portland  cement  sidewalks sq.  ft. 

Steel  sheet-piling lin.  ft. 

Gross  estimate 


Pnfiminary 

PtresDt 

of  walk 

done 

dUnDC 

Bveart 

estimate. 

Work  done 

Total  woi^ 

ofwwk 

aa  affected  by 

during  year. 

done  to  date. 

done 

to  date. 

yviv* 

74 

1.4 

7.4 

18.9 

100 

12.400 

0 

$3,400 

0 

100 

48. M4 

0 

84.660 

0 

71 

MO.  573 

29.296 

811.524 

8 

83  7 

•32.000 

0 

90.054 

0 

93  9 

566.220 

82.296 

528.482 

14.6 

98  3 

95.623 

1,414 

79,751 

1.5 

83  4 

18.527 

8,228 

16,625 

44.4 

89.7 

14.584 

0 

1.743 

0 

11.0 

29,000 

0 

34,146 

0 

83.3 

3,400 

0 

2.070 

0 

60.0 

5.000 

1.056 

4,642 

31.1 

92.8 

11,746 

326 

10,888 

3.8 

92.7 

1.495 

0 

1,270 

0 

86 

355 

0 

814 

0 

88.5 

8 

0 

6.6 

0 

82.5 

63.800 

6.290 

66.165 

8.8 

88 

498 

12 

467 

3.4 

93.8 

1,246 

398 

938 

81.9 

74.0 

204 

87 

87 

43.6 

43.6 

2H0 

0 

119 

43.6 

43.5 

300.100 

0 

397,272 

99.1 

09.1 

418 

0 

444 

106.3 

106.2 

110 

0 

04 

86.6 

85.5 

445.015 

204 

426,201 

0.05 

05.8 

45,281 

0 

38,655 

0 

85.4 

820 

0 

792 

0 

96.6 

220 

0 

212 

0 

964 

8.50K 

0 

6.349 

0 

73.4 

330 

0 

310 

0 

93.0 

3 

0 

3 

0 

100 

970 

360 

360 

37  1 

37.1 

1.400 

7 

551 

0.5 

39.4 

110,000 

11.500 

$10,000 

15 

100 

12,000 

0 

$2,000 

0 

100 

14.000 

$1,000 

H.OOO 

25 

100 

2.100 

2.100 

2.190 

104.8 

104.3 

100,000 

100,060 

100.060 

100.1 

100.1 

•11,181,453  35 

$152,839  86 

$1,014,714  86 

12.1 

85.0 

*  Inehides  aathoiiaed  Inoreaae  over  16  per  cent. 
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ITEMS  OF  WORK. 

PrefimiiMvy 

estiinate. 

aa  affected  oy 

altentioiia. 

Work  done 
during  year. 

Total  work 
done  to  date. 

■ 

Percent 
of  work 

done 
during 

year. 

Bvcent 

ofnoric 

dona 

to  date. 

Bxin  Work  Orders 
Dated  Not.  34. 1900 iinH  prices 

1300  00 
S303  00 

1101  70 

Finiahed 

Dated  Oet.  2, 1912 onit  priofli 

Total 

1101  70 

(( 


Coidract  No.  75. 


"  This  contract  provided  for  the  construction  of  three  guard- 
gate  superstructures  at  the  following  locations:  About  1.3  miles 
east  of  Spencerport,  and  near  the  west  line  of  Brockport;  1.5 
miles  east  of  Middleport.  The  first  two  structures  are  within  the 
limits  of  Residency  No.  9. 

"  The  contract  was  let  to  the  United  Construction  Company 
of  Albany,  N.  Y.,  on  March  1,  1910,  and  was  completed  during 
the  winter  of  1913. 

"  The  only  work  done  during  the  past  fiscal  year  consisted  of 
minor  changes  to  the  operating  machinery  and  placing  of  sheet 
iron  hoods  over  the  hoisting  machinery  proper. 

"  The  following  table  shows  the  amounts  and  percentages  of 
work  done  during  the  year  and  the  ratios  of  the  final  estimate  to 
the  preliminary  estimate. 


ITEMS  OF  WORK. 


Metal  in  guard-gate lbs. 

Second-claaB  oonorete cu.  yds. 

Sawed  himber ft.  B.  M. 

Groea  eBtimate 

Extra  work  order,  dated  Aug.  22. 1912.ccat  +  15% 


Preliminary 
estimate. 


700,000 

97 

•1,550 


»$42.950 


Work  done 
during  year 


255 

185 

0 


$2,779 


Total  woric 

done — final 

estimate. 


669,818 
8.685 
1,395 


$41,027  73 


Percent 
of  woik 

done 
durmg 

year. 


0  04 
1.9 


0  06 


Per  cent 
— ^fiiul 

estimate 
tojjre- 

liminary 

estimate. 


95.7 
89.5 
90 


95.5 


$2,814  15 


Finiahed, 


*  Includes  authorised  increase  over  15  per  cent. 


''  Contract  No,  105. 
"  This  contract  provides  for  the  construction  of  five  lift-bridgos 
over  the  Erie  canal   and   all   appertaining  construction,   at  the 
following    locations:      Union    street,    Spencerport;    Washington 
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street,  Adams  Basin;  Park  avenue,  Brockport;  Hulburton,  Sta, 
4091  +  89.67 ;  Gasport,  Sta.  5530  +  33.  The  first  three  structures 
are  within  the  limits  of  Residency  No.  9. 

"  The  contract  was  let  to  Skene  &  Richmond,  of  Louisa,  Ky., 
on  April  19,  1912,  and  the  work  within  this  residency  was  com- 
pleted in  August,  1913. 

*^  This  contract  has  been  modified  by  an  alteration  as  follows : 

"  Alteration  No.  1,  approved  by  the  Canal  Board  May  27,  1913, 
substitutes  Portland  cement  for  gravel  walks  at  Park  avenue, 
Brockport,  to  conform  to  local  improvement. 

"  During  the  past  year  the  bridge  at  Spencerport  was  entirely 
finished,  including  superstructure  and  painting  same,  installing 
operating  machinery,  together  with  grading  approaches  and  clean- 
ing up  at  Adams  Basin.  At  Brockport  one  abutment  was  built, 
also  adjacent  retaining  walls;  superstructure  erected,  operating 
machinery  installed  and  approaches  graded. 

"  The  following  table  shows  the  amounts  and  percentages  of 
work  done  on  the  whole  contract  during  the  year  and  total  done 
to  end  of  fiscal  year : 


ITEMS  OP  WORK. 


Coffor-damt,  pumping,  bailing  and  draining, 

lump  Bum 

Excavation cu.  yds. 

Sheeting  and  bracing ft.  B.  M. 

Forming  embankment cu.  yds. 

Lining cu.  yds. 

Sawed  lumber,  yellow  pine ft.  B.  M. 

Second-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Wash  wall cu.  yds. 

Cobblestone  paving cu.  yds. 

Cast  iron  pipe  and  speiials lbs. 

Structursl  steel Ibe. 

Machinery lbs. 

Metal  reinforcement Ibe. 

Portland  cement  sidewalk sq.  ft. 

Brick  pavement sq.  yds. 

Wooden  fence lin.  ft. 

Lattice  railing lin.  ft. 

Drilling  holes  in  rock lin.  ft. 

Electrical  equipment No. 

Electrical  pump No.' 

Ooerator's  cabm No.. 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic lump  sum 

Gross  estimate 


Preliminarjr 

estimate, 

as  affected  by 

alterations. 


S3. 000 

44,000 

•115,000 

4,000 

1,2.30 

96.000 

3,200 

4,4C0 

600 

560 

20.000 

1.470.000 

200.000 

282,000 

4.680 

230 

600 

2,100 

500 

5 

5 

5 

12,500 

$3,000 


'S264.455 


Work  done 

Total 
work 

PflroentI 

done 
during 

during  year. 

done 
to  date. 

year. 

SI, 326 

$3,000 

44.2 

30.440 

85.835 

69.2 

47,045 

106.900 

40.9 

1,279 

1.749 

32 

1.123 

1.130 

91.3 

96.156 

96,155 

100.2 

2,547 

2.945 

79.6 

3.241 

4.395 

73.7 

441 

441 

88.2 

244 

244 

43  6 

19,232 

19,490 

96.2 

1.396,726 

1.398,543 

95 

186,095 

186,096 

93 

174,720 

259.738 

62 

3,350 

3,350 

71.6 

220 

220 

95.7 

446 

446 

74.3 

2.160 

2,160 

102.9 

5 

12 

1 

5 

5 

100 

5 

5 

100 

5 

5 

100 

SI, 738  75 

$2,500 

69.5 

S2.637  50 

$3,000 

87.9 

S215.858  19 

$246,501  85 

81.6 

Percent 
of  work 

done 
to  date. 


100 
81.4 
92.9 
43.7 
91.9 

100.2 
92 
99.9 
88.2 
43.6 
97.5 
95.1 
93 
92.1 
71.6 


96.7 
74.3 

102.9 
2.4 

100 

100 

100 

100 

100 

93.2 


*  Includes  authorised  increase  over  16  per  cent 
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''  Contract  No.  106. 

"  This  contract  will  provide  for  the  construction  of  the  Main 
street  lift-bridge,  Brockport,  together  with  bridges  on  other  resi- 
dencies.   The  contract  has  not  yet  been  awarded. 

"Contract  No.  112. 

*^  This  contract  provided  for  driving  steel  sheet-piling  in  the 
embankment  of  the  canal  at  certain  localities  within  the  limits  of 
contracts  Kos.  60  and  66. 

"  The  contract  was  let  to  John  Young,  of  (Syracuse,  N.  Y.,  on 
April  24,  1913,  and  completed  in  the  early  summer  of  the  same 
year. 

"  The  piling  was  of  the  Lackawanna  type,  about  12  inches  wide 
and  of  various  lengths  from  16  to  24  feet,  driven  as  a  rule  about 
three  feet  back  of  the  front  angle  of  the  prism  and  with  the  tops 
about  one  foot  below  the  surface  of  the  ground.  Practically  all  of 
the  piling  waa  driven  in  the  tow-path  bank,  where  the  ground  sur- 
face beyond  the  canal  banks  was  considerably  below  the  top  of  the 
banks,  in  some  cases  even  below  the  bottom  of  the  prism,  the 
object  of  the  piling  being  to  form  a  barrier  to  the  seepage 
water  that  for  some  time  past  has  percolated  through  the  banks, 
causing  damage  to  adjacent  lands  and  in  a  few  instances  leading 
to  small  breaks  in  the  banks.  The  contract  price  for  this  steel 
piling  driven  was  83  cents  per  linear  foot  of  pile. 

"  The  following  table  shows  the  amounts  and  percentages  of 
work  done  on  the  whole  contract  and  the  ratios  of  final  to  pre- 
liminary estimates: 


ITEM  OF  WORK. 

Preliminary 
estimate. 

Work  done 
during  year. 

Total  work 

done— final 

estimate. 

Pcroent 
of  work 

done 
during 

year. 

Percent 
— ^final 

estimate 
of  prfr- 

estimate. 

12-m.  steel  sheet-piling lb.  ft. 

145,000 

145.^04 

146.204 

100.1 

100.1 

GroBB  CBtimate 

S120,3fiO 

1120.619  32 

$120,619  32 

100.1 

100.1 

''  Contract  No.  113. 

"  This  contract  provides  for  the  furnishing  of  sawed  lumber 
and  round  piles  at  the  BushnelFs  Basin  and   Holley  concrete 
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troughs.  The  contract  was  let  to  Wm.  J.  Dowdle,  of  Oswego, 
N.  Y.,  April  15,  1913. 

^^  The  idea  of  this  contract  is  to  have  on  hand  and  available  a 
reasonably  large  stock  of  lumber  and  piles  for  emergency  use  at 
the  sites  of  the  concrete  troughs. 

"  The  material  to  be  delivered  on  this  residency  at  Bushnell's 
Basin  is  about  90  per  cent  delivered  on  the  ground,  piled  and 
protected  from  the  elements.  That  at  HoUey,  on  contract  No. 
02,  IS  99.5  per  cent  completed. 

**  The  following  table  shows  the  amounts  and  percentages  of 
work  done  on  the  whole  contract  to  the  end  of  the  fiscal  year: 


ITEMS  OF  WORK. 


Sawed  lumber ft.  B.  M. 

Wooden  piles,  16  ft.  lonx  No. 

Wooden  piles,  24  f t.  lonx No. 

Wooden  piles,  36  ft  long No. 


Gross  eBtimate. 


Preliminary 
estimate. 

Work  done 
during  year. 

Total 

««k 

done 

to  date. 

P^enit 
of  work 

done 
during 

year. 

425,000 
510 
510 
510 

413.053 
403 
459 
476 

413.063 
403 
459 
476 

97.2 
79 
90 
93.3 

$21,964  00 

120.782  25 

120,782  25 

94.6 

Percent 
of  work 

dcme 
to  date. 


97.2 
79 
90 
93.3 

in 


Portion  of  contract  within  Residency  No.  9  about  90  per  cent  oompleted. 
Portion  of  contract  within  Residency  No.  10-A  about  99J6  per  cent  oompleted. 


Erie  Canal,  Residency  No.  10-A. 

Resident  Engineer,  J.  V.  Hogan  reports : 

"  Residency  No.  10-A  extends  from  the  east  line  of  Orleans 
county  to  100  feet  east  of  the  Main  street  bridge  in  Gasport,  a 
distance  of  32.05  miles,  and  includes  within  its  limits  contracts 
Nos.  9,  62,  64  and  65,  and  portions  of  contracts  Nos.  75,  105, 
106  and  113. 

*^  Construction  work  aggregating  $1,530,000  has  been  com- 
pleted during  the  past  year.  Detailed  report  of  work  done  on 
the  various  contracts  within  the  residency  follows: 


"  Contract  No.  9. 

"  This  contract,  extending  5.68  miles,  from  0.16  of  a  mile  east 
of  Eagle  Harbor  bridge  to  0.09  of  a  mile  west  of  Bcal's  bridge, 
has  been  completed  since  June,  1912.  The  Thomas  Crimmins 
Contracting  Company,  of  New  York  city,  were  the  contractors. 
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"  This  contract  was  modified  by  alterations  as  follows : 
"  Alteration  No.  2,  approved  by  the  Canal  Board  October  21, 
1908,  changes  plans  of  culvert  No.  95,  to  retain  present  structure, 
which  is  in  good  condition;  changes  specifications  for  concrete 
to  secure  better  mixture. 

"  Alteration  No.  3,  approved  by  the  Canal  Board  December  5, 

1908,  provides  for  excavating  section  not  included  in  original 
contract,  due  to  change  in  location  of  guard-gate. 

"  Alteration  No.  5,  approved  by  the  Canal  Board  August  25, 

1909,  provides  retaining  wall  at  Knowlesville  for  dock,  and  re- 
taining wall  for  approach  to  Knowlesville  bridge  to  prevent  dam- 
age to  adjacent  property. 

"  Alteration  No.  6,  approved  by  the  Canal  Board  January  6, 

1910,  provides  dock  wall  at  Eagle  Harbor;  also  waterproofing  at 
old  culverts  No.  95  and  90. 

"  Alteration  No.  7,  approved  by  the  Canal  Board  December  23, 

1909,  provides  lift-bridges  at  Eagle  Harbor  and  Knowlesville  to 
meet  local  demands. 

"  Alteration  No.  8,  approved  by  the  Canal  Board  February  15, 

1910,  provides  timber  tow-paths  around  bridge  abutments  to 
maintain  traffic. 

"  Alteration  No.  9,  approved  by  the  Canal  Board  April  14, 
1910,  provides  third-class  riprap  below  wasb  wall  on  account  of 
soft  material  encountered. 

"  Alteration  No.  10,  approved  by  the  Canal  Board  October  25, 
1910,  provides  additional  drainage  ditches;  for  removal  old  stop 
gate  at  Knowlesville;  extends  culvert  at  Beal's  bridge;  provides 
concrete  beams  to  reinforce  bridge  abutment. 

"  Contract  No.  62. 

"  This  contract  provides  for  the  improvement  of  the  Erie  canal 
from  the  east  line  of  Orleans  county  to  0.16  of  a  mile  east  of 
Eagle  Harbor  bridge,  a  distance  of  14.15  miles.  I.  M.  Luding- 
ton's  Sons,  of  Rochester,  are  the  contractors  and  the  contract  was 
awarded  August  11,  1910. 

"  J.  S.  Summers,  Assistant  Engineer,  was  in  charge  of  the  IIol- 
ley  section  and  A.  S.  Milinowski,  Assistant  Engineer,  in  charge 
of  the  Albion  section,  until  January  1.    From  that  time  up  to  the 
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present  time  J.  S.  Summers  has  been  in  charge  of  the  entire 
section. 

"  This  contract  has  been  modified  by  alterations  as  follows : 

**  Alteration  No.  1,  approved  by  the  Canal  Board  November  16, 
1911,  changes  prism  protection  and  lining  at  various  points  to 
insure  against  leakage  on  account  of  porous  material  and  high 
embankments, 

**  Alteration  No.  2,  approved  by  the  Canal  Board  December  27, 
1911,  replaces  old  wall  at  llulberton  with  concrete  wall  (old  wall 
in  poor  condition)  ;  extends  rubble  slope  walls  at  quarry  sections 
near  llulberton. 

**  Alteration  No.  3,  approved  by  the  Canal  Board  February  G, 
1913,  changes  plans  of  north  enbankment  of  Ilolley  trough  to 
recure  greater  stability. 

"  Alteration  No.  4,  approved  by  the  Canal  Board  March  10, 
1913,  provides  rubble  walls  at  various  points  on  account  of  proxi- 
mity of  quarries  and  to  reduce  amount  of  land  appropriated; 
provides  culvert  at  iStation  4291,  to  avoid  flooding  land;  provides 
ditch  for  drainage,  and  for  leaving  in  place  old  guard-gates  till 
new  ones  are  completed. 

*^  Alteration  No.  5,  approved  by  the  Canal  Board  March  19, 
1913,  provides  concrete  slope  protection  at  various  points  to  in- 
sure stability  of  banks. 

"  Alteration  No.  6,  approved  by  the  Canal  Board  May  27, 
1913,  eliminates  piles  at  Lattin's  guard-gate  on  account  of  hard- 
pan  ;  provides  rubble  wall  in  front  of  quarry  near  culvert  No.  69 
and  riprap  at  culvert  No.  69. 

*'  Alteration  No.  7,  approved  by  the  Canal  Board  September  30, 
1913,  changes  approaches  of  Main  street  bridge,  etc.,  to  conform 
to  local  street  improvements;  substitutes  wash  wall  for  riprap  on 
outside  of  bank  at  culvert  No.  65  to  decrease  expense. 

"  During  the  past  year  this  contract  has  been  brought  to  prac- 
tically a  state  of  completion.  With  the  exception  of  a  certain 
amount  of  lining,  bridge  paving  and  wash  wall  to  be  placed,  cer- 
tain banks  to  be  trimmed  and  a  small  yardage  of  prism  excavation 
to  be  removed  after  the  wat<}r  is  drawn  from  the  canal,  this  con- 
tract is  ready  for  final  acceptance.     A  force  of  men  has  been  at 
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work  since  July  computing  the  final  estimate  on  this  contract  and 
good  progress  has  been  made. 

"  Construction  work  aggregating  $1,020,000  has  been  accom- 
plished during  the  past  year,  distributed  generally  over  the  entire 
length  of  the  contract.  The  bulk  of  the  excavation  was  removed 
during  closed  season  of  navigation  in  winter  of  1912-13,  the 
principal  excavation  units  being  a  Lidgerwood  excavator,  three 
Bucyrus  drag-line  machines  and  five  steam-shovels,  from  60  to 
75  tons  capacity,  with  car  outfits.  The  steam-shovels  were  used 
to  handle  rock  excavation  within  prism  lines  in  the  vicinities  of 
Hindsburg,  Brockville,  Ilulberton  and  Holley.  During  the  winter 
season  culverts  Xos.  72,  74,  76,  79  and  80  were  completed.  The 
work  on  the  Ilolley  and  Eagle  Harbor  troughs  was  finished,  about 
1 2,000  cubic  yards  of  second-class  concrete  being  placed  at  Holley 
and  1,400  cubic  yards  at  Eagle  Harbor. 

"  During  the  season  of  navigation  the  major  construction  opera- 
tion carried  on  was  the  widening  of  the  north  bank  across  the 
Holley  fill,  which  entailed  the  placing  of  some  45,000  cubic 
vards  of  material  and  necessitated  the  extension  of  culvert  No. 
65  some  90  feet  and  the  widening  and  deepening  of  Sandy  creek 
from  the  outlet  end  of  culvert  No.  65  for  some  1,200  feet.  This 
work  is  practically  completed.  During  the  past  year  also  the 
Lattin's  guard-gate,  together  with  Lattin's  and  Hindsburg  over- 
head bridges,  have  been  erected  and  the  steel  work  on  Tngersoll 
street  and  Holley  lift-bridges  has  been  placed.  The  last  named 
bridges  will  be  placed  in  operation  as  lift-bridges  very  shortly. 
The  Main  street,  Albion,  lift-bridge  has  been  completed  and  has 
been  in  operation  during  entire  season  of  navigation  with  satis- 
factory results.  During  the  year  there  have  also  been  placed  some 
16,000  cubic  vards  of  rubble  masonrv  at  various  walls,  73,000 

'  t.  •/  7  7 

cubic  yards  of  wash  wall,  5,600  square  yards  of  second-class  pav- 
ing at  various  culverts,  9,300  square  yards  of  third-class  paving 
at  various  bridges,  16,000  cubic  yards  of  lining  on  tow-path  and 
bridge  approaches,  and  224,000  square  feet  of  tar-felt  water- 
proofing placed  at  the  two  troughs.  This  contract  has  shown  a 
very  satisfactory  rate  of  progress,  has  been  pushed  vigorously  and 
will  be  completed  by  January  1,  1914. 
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'^  The  following  table  shows  the  amount  and  percentages  of 
work  done  during  the  past  year  and  also  to  date: 


ITEMS  OP  WORK. 


bftUioic  Mid  draininx 

lump  iiuii 

cu.  yds. 

ft.  B.  M.| 

.     lio.  ft., 

■q.ft. 

cu.  yds., 

cu.  yds.j 


cu.  yds 
ft.  B.  M 
lm.ft. 
ft.  B.  M. 


CoffoHlMM,  pomping 

ClettriiiK 

Exearalioo 

Shaet  and  bracing .   . 

Round  timber 

dttBDeling 

Forming  embankment  . 

Lining 

Puddle 

Snwed  hunber.  ytUow  pine  or  DourIm  fir 

Foundntion  piwi 

Wooden  sheet-piling 

Flecond-clMB  concrete ou.  yda. 

Third^lMB  oonerete cu.  yda. 

Reinforoed  concrete eu.  yds. 

Fuvt-cUMB  masonry  coping eu.  yds. 

Rubble  masonry cu.  yda. 

Dry  retaining  wall eu.  yda. 

Wash  wall eu.  yda. 

Second-elaas  stone  paving aq.  yda. 

Third-rlaas  stone  paving aq.  yda. 

Cobl)leetone  paving aq.  yda. 

Second-class  riprap eu.  yds. 

Third-claas  riprap cu.  yda. 

Cast  iron  culvert  pipe  and  specials. Iba. 

8-b.  vitiified  pipe,  laid fin.  ft. 

Trenching  and  backfilling  for  ^in.  vitrified  pipe, 

lin.ft. 

Structural  steel Iba. 

Metal  reinforcement Iba. 

Iron  castings,  plain lbs, 

Expanded  metal lbs. 

Portland  cement  sidewalk aq.  ft. 

Relaying  sidewalks sq.  yds. 

Brick  pavement aq.  yda. 

Wooden  pavement,  21  inches  thick  aq.  yda. 

Wooden  pavement,  3f  inches  thick sq.  yda. 

Wooden  fence 

Wrought  iron  pipe  railing 

Lattice  railing 

Repointing  old  masonrv  

Drilling  bolt  holes  in  old  masonry 

Waste-gates.  24  x  24  inches  No. 

Waste-gates.  36  x  36  inchee No. 

Metel  in  guard-gates lbs. 

Machinery  in  lift-bridge   lbs. 

Electric  equipment  for  lift-bridgr« No. 

Operator's  cabin No. 

Pumpe No. 

Tar^ielt  waterproof aq.  ft. 

Removing  old  bridge  superstructures . . .  .lump  sum 

Maintaining  navigation lump  sum 

Mamtaining  highway  traffic lump  sum 

Removing  buildings No. 

Sand  filling eu.  yds. 

Additional  pumping,  bailing  and  draming.lump  sum 

Gross  estimate 


■aaffaetadby 


m.ft. 
in.  ft 
in.  ft 
m.  ft. 
in.  ft. 


14  15 

•7,200 

1.744.285 

160.000 

2.000 

11,960 

7&5.21H 

37.868 

30.000 

•4.000 

3.360 

46.600 

62.456 

4.549 

4.160 

29 

25.634 

1,142 

96.932 

9.060 

14.533 

200 

2.507 

71 

1.774.400 

450 

450 

2.402.880 

575,120 

19.100 

4.130 

560 

30 

120 

3,224 

1,302 

13,005 

85 

1.580 

5,400 

840 

7 

7 

465,000 

100,000 

3 

3 

2 

264.800 

yMK) 

tI6.K0O 

18.400 

68 

4,000 

1250 


12.661,991 


Wofk 
during 


2  75 

t7,200 

605.070 

24,120 

0 

0 

218.094 

16.018 

2.871 

16.471 

0 

7.494 

26,004 

833 

1.Q23 

7 

16.798 

0 

73.013 

5.632 

9.307 

0 

1.469 

0 

453.348 

124 

150 

696.152 

161.811 

8.540 

3,478 

560 

0 

0 

324 

784 

4,169 

0 

603 

0 

100 

3 

1 

212.634 

30,500 

1 

1 

1 

223.682 

1450 

$840 

17.140 

17 

4,072 

0 


Total  vQik 
dooatodate. 


$1,020,920 


IS.  75 

17,900 

1.909.949 

91.012 

46« 

2.600 

688,252 

16,821 

S.494 

40,823 

1.100 

7,494 

•3.048 

4,292 

8.869 

25 

25.503 

0 

120.853 

6.611 

10.479 

0 

1.469 

0 

l,m,887 

124 

850 

2.273,044 

498.147 

9.275 

4.018 

560 

0 

0 

3,440 

1,038 

7.159 

82 

603 

0 

433 

7 

7 

419.156 

36.100 

1 

250,947 

$600 

$14,280 

$7,140 

57 

4.638 

0 


$2,650,560 


Percent 

of  work 

dona 

duiing 


Perwnt 

of  work 

done 

to  date. 


1 


19 

100 

34 

15 

0 

0 
29 
42 

9 
25 

0 

16  1 
41  6 
18  3 
24 
24 
66 

0 
76 
•2 
•4 

0 
58 

0 
25 
27 


33.3 
29 
28.2 
44.7 

84.3 
100 

0 

0 
100 
00.2 
32.1 

0 
38.2 

0 

11  9 
42.8 
14.3 
45.8 
30  5 
33.3 
33.3 
50 
84.4 
75 
50 
85 
25 
83 

0 


38.4 


97 
100 
109 

57 

23 

21 

91 

444 

11.6 

64 

328 

16  1 
100  1 

945 

93 

86 

99 

0 

126 

73 

723 
0 

585 
0 

998 

27.6 

77.7 


7 
3 
5 
.1 


94 

86 

48 

98 

100 

0 

0 

106.5 

79.7 

55  1 

965 

382 
0 

51.5 
100 
100 

90 

36 

33.3 

836 

50 

94.7 
100 

85 

85 

84 

94.6 
0 


3 
I 


99.6 
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''  Contract  No.  64. 

'^  This  contract  provides  for  the  improvement  of  the  Erie  canal 
from  a  point  600  feet  west  of  Prospect  street  bridge,  Medina,  to 
a  point  100  feet  east  of  Gasport  bridge.  Length,  9.91  miles. 
Contract  was  awarded  to  the  Empire  Engineering  Corporation  of 
Xew  York  city,  August  6,  1908.  Construction  work  aggregating 
$22(),00()  has  been  estimated  during  the  past  year.  R.  H.  Merrill, 
Assistant  Engineer,  has  been  in  charge  of  work  on  this  contract. 

'*  This  contract  has  been  modified  bv  alterations  as  follows: 

"  Alteration  Xo.  2,  approved  by  the  Canal  Board  August  25, 
1909,  provides  for  concrete  head  wall  instead  of  first-class  masonry 
for  culvert  No.  103  —  old  stone  in  poor  condition. 

"  Alteration  Xo.  3,  approved  by  the  Canal  Board  September 

22,  1909,  changes  position  of  bridge  Xo.  141  to  improve  align- 
ment and  avoid  cutting  bank  of  canal. 

"  Alteration  Xo.  5,  approved  by  the  Canal  Board  Xovcmber 

23,  1909,  provides  for  rebiiilding  culverts  Xos.  110  and  111  on 
account  of  poor  condition  of  old  masonry ;  provides  waste-weir  at 
each  branch  of  Johnson's  creek,  recent  investigation  showing 
necessity. 

"  Alteration  Xo.  6,  approved  by  the  Canal  Board  December  23, 

1909,  provides  substructure  for  guard-gate  to  expedite  work. 

"  Alteration  Xo.  7,  approved  by  the  Canal  Board  March  23, 

1910,  changes  Middleport  walls  to  retain  old  wall  and  to  obtain 
(rider  prism ;  changes  south  approach  of  Reynales  bridge  to  allow 

hisrhwav  underneath  abutment. 

*'  Alteration  Xo.  8,  approved  by  the  (,^anal  Board  December  29, 

1910,  extends  south  wall  at  Middleport  to  avoid  damage  to  prop- 
erty; provides  culvert,  etc.,  for  drainage  at  Kurd's  and  Jackson's 
bridges ; improves  alignment  of  Hurd's  bridge  approaches;  changes 
bridge  approaches,  etc.,  on  account  of  adjacent  highway  changes. 

"  Alteration  Xo.  9,  approved  by  the  Canal  Board  April  6,  1911, 
changes  Johnson's  waste-weir  for  better  foundation. 

"  Alteration  Xo.  10,  approved  by  the  Canal  Board  August  30, 

1911,  provides  guard-gate  substructure  just  east  of  Gasport  on 
account  of  change  of  location  from  adjacent  contract. 

"  Alteration  Xo.  11,  approved  by  the  Canal  Board  March  19, 
1913,  provides  concrete  slope  protei*tion  for  tow-path  bank,  Sta- 
tion 5485  to  Station  548S,  to  insure  stability. 
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"  Practically  all  of  the  construction  work  has  been  done  during 
the  season  of  navigation.  During  tlie  winter  eflForts  of  the  eon- 
tractors  were  directed  toward  trimming  banks,  shaping  prism  to 
neat  lines  and  overhauling  their  eijuipment  for  work  during  the 
summer,  as  all  the  struotures  on  this  contract  have  been  completed 
for  some  time.  The  bulk  of  work  done  has  consisted  of  excava- 
tion, forming  of  embankment  and  the  placing  of  lining  and  wash 
wall.  The  excavati(m  has  been  made  bv  means  of  two  dipper 
dredges,  the  dredge  Empire,  the  larger  of  the  two,  having  a  70- 
foot  boom  and  60-foot  dipper  handle,  operating  a  four-cubic  yard 
bucket,  and  the  smaller  dredge,  the  Pe conic,  having  a  50-foot 
boom  with  a  50-foot  dipper  handle,  operating  a  three-cubic  yard 
bucket.  These  dredges  worked  during  the  past  season  between 
Middleport  and  ifedina  and  have  practically  completed  prism 
excavation.  The  contractors  have  also  operated  a  fleet  of  tugs 
and  scows,  together  with  three  derrick  boats,  in  the  placing  of 
wash  wall  and  lining.  About  18,000  cubic  yards  of  wash  wall  and 
4,000  yards  of  lining  were  placed.  A  small  amount  of  stone  paving 
and  wooden  fence  also  was  built.  This  contract  has  shown  a  satis- 
factory rate  of  progress  and  with  the  exception  of  some  winter 
work  in  the  vicinity  of  culvert  Xo.  102  prism  work  is  completed, 
some  270,000  cubic  yards  of  excavation  having  been  accomplished 
during  the  past  year. 

"  The  following  table  shows  the  amounts  and  percentages  of 
work  done  during  the  year  and  to  date : 


ITEMS  OF  WORK. 


Coffcr-duDB,  pamping,  bailmg  and  draimng.  .miles 

Clearing lump  sum 

Grubbing cu.  yd«. 

Excavation cu.  yds. 

Forming  embankment,  fint-claas cu.  yds. 

F(vming  embankment,  second-claas cu.  yds. 

Lining cu.  yds. 

Puddle cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  fir .  ft.  B.  M. 

Foundation  piles lin.  ft. 

Wooden  sheet-piling ft.  B.  M. 

Second-class  concrete cu.  yd& 

Third-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

FuBt-cIaoB  masonry ou.  yds. 

First-claBB  masonry  backing cu.  jrds. 

First-class  masonry  bridge  coping cu.  yds. 

Wash  wall cu.  yds. 

Second-class  stone  paving aq.  yds. 


Preliminary 

ciitimate, 

as  affected  by 

alterations. 


10 

12.600 

54.982 

1,138.681 

413,731 

121,060 

26.034 

4,617 

60.500 

3,500 

134,000 

17,631 

3.201 

728 

64 

0 

50 

69.702 

2,160 


Percent 

Work  done 

Total  work 

of  work 

done 

during 

during  year. 

done  to  date. 

yew. 

0 

6 

0 

1390 

12,600 

16 

13,883 

49,446 

25.3 

270.234 

887.023 

23.8 

45.328 

293,621 

10.9 

5,135 

110,294 

4.2 

4,609 

8.852 

17.7 

18 

1,573 

0.4 

15.296 

38,104 

25.2 

0 

2,300 

0 

0 

36.456 

0 

266 

16,020 

1.4 

0 

2,702 

0 

0 

659 

0 

0 

48 

0 

0 

0 

0 

2 

11 

4 

17,854 

51,105 

25.6 

179 

496 

8.3 

Percent 

of  work 

done 
to  date. 


60 
100 
90 
78 
71 

91.2 
34 

34.9 
63.1 
65.7 
26.4 
90.8 
84.5 
90.5 
76 
•0 
22 
73.4 
23 
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ITEMS  OF  WORK. 


Tbird-eluB  stone  pavrng aq.  ydb. 

Tlurd^laaB  riprap ou.  yds. 

Cast  iron  pipe  and  apeoiab lbs. 

Stnietoral  Bted lbs. 

Metal  reinforoement lbs. 

Wood  paTcmeat sq.  yds. 

Wooden  fenee un.  ft 

Sluioe^te  vahree No. 

Rela^infE  old  masonzy ea.  yds. 

Re^omvmg  old  masonry lin.  ft 

Muntaimng  navigation lump  sum 

Maintaining  hi^way  traffic lump  sum 

Additional  baibn|[  and  druning lumo  sum 

6-ineli  vitrified  pipe  laid un.  ft 

Ad£tional  baifing  and  dnumng hoop  sum 

Gross  estimate 


Fteliminary 
estimate, 

Woricdone 

Total  work 

Per  oent 

of  work 

done 

during 

as  affected  by 
alterataons. 

during  year. 

done  to  date. 

year. 

2.800 

322 

1.607 

11.5 

420 

0 

202 

0 

1.109.805 

0 

1,121,631 

0 

257.360 

341 

944.288 

0.035 

07.000 

0 

61.647 

0 

2.(100 

0 

2,311 

0 

13.248 

2.420 

9.424 

18.2 

7 

0 

7 

0 

180 

0 

17 

0 

1,500 

0 

0 

0 

$13,000 

0 

$11,050 

0 

14.500 

0 

$3,375 

0 

1500 

0 

$500 

0 

91.8 

0 

260 

0 

$140 

0 

$140 

0 

$1,339,265 

$226,000 

$1,053,740 

16.9 

Ptt  cent 
of  work 

done 
to  date. 


57.5 
48.2 

100.1 
96.5 
92.2 
88.9 
71.2 

100 
9.5 
0 

85.1 
75 

100 


100 


78.8 


ff 


Contract  No.  65. 


"  Contract  No.  65  provides  for  the  improvement  of,  the  Erie 
canal  from  the  west  end  of  contract  No.  9  to  the  east  end  of  con- 
tract No.  64.  Length,  2.31  miles.  The  contract  was  awarded 
March  26,  1913,  to  the  Maryland  Dredging  and  Contracting  Com- 
pany of  Baltimore.  A.  S.  Whitbeck,  Assistant  Engineer,  has  been 
in  charge  of  this  work. 

"  Construction  work  to  the  amount  of  $226,000  has  been  esti- 
mated up  to  October  1.  The  contractors  arrived  on  the  ground 
during  the  month  of  April  and  occupied  themselves  erecting 
plant  and  storing  materials  until  the  middle  of  June,  when  active 
work  was  commenced.  A  Bucyrus  drag-line  machine  was  in- 
stalled at  Hastings  bridge  and  worked  east  to  the  end  of  the  con- 
tract, widening  the  canal  on  the  berme  side.  A  Marion  75-ton 
shovel  and  car  outfit  was  started  from  Hastings  bridge  and  worked 
west  to  the  aqueduct,  excavating  all  material  above  present  water 
level  on  the  berme  side  and  carrying  it  to  a  spoil  bank  provided 
at  the  east  end  of  the  contract.  A  60-ton  ]Marion  shovel  started 
operations  on  the  tow-path  side  and  has  been  excavating  to  grade 
north  of  the  present  tow-path  between  Prospect  avenue  and  Main 
street  bridges  and  depositing  material  in  Hanlon's  spoil  bank. 
These  excavating  units,  together  with  a  hand  gang  excavating 
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for  foundation  of  gravity  wall  north  of  tow-path,  removed  113,000 
cubic  yards  of  excavation  up  to  October  1. 

"  The  concrete  operations  on  this  contract  have  been  confined 
to  the  construction  of  the  gravity  section  wall  north  of  the  tow- 
path  through  the  village  of  Medina.  Arrangements  were  made 
for  the  use  of  Niagara  river  gravel  on  this  section  and  with  that 
end  in  view  a  IV^-cubic  yard  llaynos  mixer  was  installed  with  a 
gravity  bin  of  300  yards  capacity.  Two  locomotive  and  car  out- 
fits are  used  to  carry  concrete  from  the  mixer.  One-yard  Steub- 
ner  buckets  are  used  and  concrete  is  placed  in  forms  by  means 
of  a  battery  of  nine  guy  derricks,  those  derricks  being  each 
equipped  with  hoist  engines  and  necessary  boilers.  To  October 
1,  21,000  cubic  yards  of  concrete  had  been  placed.  The  con- 
tractors on  this  work  have  a  woll-equipped  plant,  are  active  in 
their  construction  operations  and  give  every  evidence  of  pushing 
their  work  to  a  satisfactory  completion. 

"  Due  to  the  character  of  rock  encountered  in  foundations  for 
the  gravity  wall  and  acting  upon  the  advice  of  the  Board  of  Con- 
sulting Engineers,  the  form  of  footing  has  Ix^en  radically  changed, 
with  satisfactory  results. 

"  The  following  table  shows  the  amount  of  work  done  during  the 


vear. 


ITEMS  OF  WORK. 


Coffer-dama,  pumping,  bailing  and  draining, 

lump  sum 

Excavatbn cu.  yds 

Sheeting  and  bracing f t.  B.  M. 

Forming  embankment cu.  yds. 

Lining cu.  yda. 

Puddle cu.  yds. 

Sawed  lumber,  yellow  pine ft.  B.  M. 

Second-claafl  concret« cu.  yda. 

Third-class  concrete cu.  yds. 

Reinforced  concrete cu.  yd."?. 

Rubble  masonry cu.  yds. 

Wash  wall cu.  yds. 

Second-class  stone  paving sq.  yds. 

Third-class  stone  paving sq.  yds. 

Cobbleatone  paving  sq.  yda. 

Cast  iron  pipe  and  specials lbs. 

Structural  steel Ibe. 

Metal  reinforcement Ihe. 

Iron  castings,  plain Ib^. 

Wooden  fence lin.  ft. 


Preliminary 

Work  done 

eatunate. 

during  year. 

$1,000 

$500 

515.000 

113.225 

15.000 

0 

13,400 

0 

7.950 

0 

100 

0 

24,000 

0 

69,000 

20,921 

250 

0 

2.000 

0 

&40 

0 

12,600 

0 

44 

0 

3,190 

0 

1,080 

0 

137.000 

0 

1,367.150 

25,654 

74.090 

3,472 

1,320 

0 

5,242 

0 

Total  work 
done  to  date. 


In 

111 

} 
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ITEMS  OF  WORK. 


Wrought  iron  pipe  nifing fin.  ft 

Lftttioe  raifinc fin.  ft 

Drilling  bolt  Eoiet  in  old  nuMOoiy fin.  ft 

Shiiofrfrtee Na 

MetftI  m  guafd-gttes Ibe. 

Wsteqproofing 14.  ft 

Bitimunoua  treating  mrfeoe 14.  yde. 

Maintaining  narigatioa hunp  Mim 

Mainlining  bidiway  traffic lioq)  nm 

Removing  wiilninp No. 

Groai  eetiniAte 


Ptefiminaiy 
eetimate. 

Work  done 
during  year. 

Total  worlc 
done  to  date. 

Peroent 
of  work 

done 
during 

year. 

1.400 

760 

1.470 

236.000 

18,600 

1.100 

81.000 

1600 

38 

0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
7.9 

81.000.0W 

8220.810 

8220.810 

22.7 

Pcreent 
of  work 

done 
to  date. 


0 
0 
0 
0 
0 
0 
0 
0 
7.9 

22.7 


"  Contract  No.  75. 

"  This  contract  provides  for  the  erection  of  three  guard-gate 
superstructures,  one  of  which  occurs  on  this  residency,  11/^ 
miles  east  of  Middleport.  The  contractors  are  the  United  (in- 
struction Company  of  Albany,  and  Mr.  Merrill,  Assistant  En- 
gineer, has  been  in  charge  of  this  contract. 

"  This  guard-gate  has  been  put  in  operation  during  the  past 
year  and  certain  changes  in  the  operating  machinery  have  been 
made  under  an  extra  work  order.  Final  estimates  have  been  pre- 
pared and  signed,  covering  both  the  original  contract  and  the 
extra  work  order  and  the  gate  has  been  accepted  as  finished. 

"  The  table  of  work  done  during  the  year  is  attached  to  the 
report  of  Residency  No.  9. 


"  Contract  No.  105. 

"  This  contract  provides  for  the  construction  of  five  lift-bridges, 
one  of  which  is  located  at  Ilulberton  on  this  residency.  The  con- 
tractors are  Skene  &  Richmond,  of  Louisa,  Ky.,  and  J.  S.  Sum- 
mers, Assistant  Engineer,  has  charge  of  this  work. 

"  Estimates  aggregating  $42,800  have  been  certified  to  during 
the  year.  The  abutments  were  constructed  during  the  winter  of 
1912—13  and  steel  work  was  erected  at  the  high  position  and  the 
bridge  used  as  an  overhead  bridge  in  order  to  accommodate  high- 
way traffic  during  the  early  portion  of  the  season  of  navigation. 
During  the  early  summer  machinery  was  installed,  transmission 
line  was  constructed  to  the  bridge  and  the  bridge  placed  in  opera- 
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tion.  This  contract  is  completed  as  far  as  this  residency  is  con- 
cerned, except  that  a  leak  has  developed  in  the  drain  connecting 
the  pits,  which  will  have  to  be  repaired  after  water  is  drained  from 
the  canal.  The  contractors  have  shown  satisfactory  progress  on 
this  structure  and  have  accomplished  the  construction  of  this 
bridge  without  any  interference  to  the  heavy  highway  traffic  at 
this  point 

"  The  table  of  work  dcme  during  the  year  is  attached  to  the 
report  of  Residency  Xo.  9.  An  alteration  is  also  noted  in  this 
report. 

"  Contract  No.  106. 

^'  This  contract  provides  for  four  lift-bridges,  two  of  which  are 
located  on  this  residency,  one  at  Prospect  street,  Medina,  and  the 
other  at  Main  street,  Aliddleport,  and  one  guard-gate  superstruc- 
ture within  the  limits  of  the  residency,  near  Gasport.  The  con- 
tract has  not  as  yet  been  awarded,  but  plans  are  practically  com- 
pleted and  are  awaiting  action  of  the  C^anal  Board. 

''Contract  No,  113. 

"  This  contract  was  awarded  to  Wm.  J.  Dowdle,  of  Oswego, 
April  15,  1913,  and  covered  the  furnishing  and  delivering  of  a 
certain  amount  of  lumber  and  wooden  piles  at  Bushnell's  Basin 
and  IloUey.  J.  S.  Summers,  Assistant  Engineer,  is  in  charge  of 
the  work. 

"A  location  at  Holley,  convenient  to  both  railway  and  canaK 
was  arranged  for  the  contractor  and  during  the  early  part  of  the 
summer  some  212,000  ft.  B.  M.  of  sawed  lumber  was  piled  up, 
and  759  wooden  piles  from  16  to  36  feet  long  have  been  stored. 
The  piles  of  sawed  lumber  have  been  covered  with  tar-felt  and 
the  ends  painted.  Final  estimates  covering  this  contract  are  now 
being  prepared. 

"  The  table  of  work  done  is  attached  to  the  report  of  Residency 
No.  9. 

"  State  Board  of  Claims. 

"  During  the  past  year  the  State  Board  of  Claims  has  from  time 
to  time  asked  for  reports  on  certain  claims  presented  to  them 
for  adjustment  and  these  have  been  made  in  the  residency  office. 
In  connection  with  certain  of  these  claims  which  have  to  do  with 
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the  appropriation  of  quarry  lands  they  have  requested  that  cores 
be  procured;  and  during  the  past  summer  a  Calyx  drill  outfit, 
under  the  supervision  of  a  foreman  of  borings,  has  been  employed 
in  procuring  these  cores. 

"  General  Work, 

"  During  the  year  some  forty-one  appropriation  surveys  have 
been  run,  acreage  computed  and  maps  made.  About  14  miles 
of  final  prism  sections  were  taken  and  several  small  investigations 
were  made  concerning  conditions  encountered  inj  construction 
operations." 


Eeib  Canal,  Residency  No.  10-B. 

Kesident  Engineer  George  C.  Andrews  reports: 

"  This  residency  extends  from  a  point  about  100  feet  east  of 
Gasport  bridge  westward  to  the  Sulphur  Springs  guard-lock,  a 
distance  of  11.7  miles. 

"  During  the  year  construction  work  has  been  done  under  con- 
tracts Nos.  66,  105,  112,  67,  94  and  40,  which  cover  all  the  work 
to  be  done  on  this  residency,  with  the  exception  of  two  lift-bridges 
at  Lockport. 

"  The  present  condition  of  the  work  on  the  residency  is  as 
follows:  '^■.  ' : 


contract  number. 

Preliminary 
estimate. 

Work  done  to 
Sept.  30,  1913. 

Work  done  from 
Oct.  1.  19)2,  to 
Sept.  30,  1913. 

•66 

$852,805  00 
44.050  00 
33.200  00 

1,208.110  00 
73,158  00 

2.237.256  00 

$773,890  00 

41.680  00 

31.280  00 

1,001.200  00 

3.780  00 

2,086.100  00 

$9,650  00 

♦106 

40.800  00 

♦112 

31.280  00 

67 

261.760  00 

94 

3.780  00 

♦40 

347,570  00 

$4,448,570  00 

$4,937,930  00 

$694,840  00 

♦  Contract  completed. 

"  A  detailed  description  of  the  contracts  follows : 

"  Contract  No.  105. 

"  This  contract  calls  for  the  construction  of  five  lift-bridges 
over  the  Erie  canal,  one  of  which  is  on  this  residency,  at  Gasport. 
Vol.  I.— 11 


322  Report  of  State  Engineer. 

K.  C.  Georger,  Assistant  Eii^ine<»r,  is  in  charge.  The  contract  was 
let  April  19,  1912,  to  ilesars.  Skene  &  llichmond,  of  Louisa,  Ky. 

**  The  contractors  completed  the  north  and  south  abutments 
during  the  winter,  erected  the  steel  and  installed  the  machinery 
in  the  spring,  getting  the  bridge  in  operation  in  time  for  naviga- 
tion. The  bridge  has  a  vertical  lift,  the  weight  of  the  super- 
structure being  balanced  by  concrete  counterweights  and  is  op- 
erated by  electric  motors.  It  has  been  in  operation  for  several 
months  and  is  proving  satisfactory  in  every  respect. 

"  The  table  giving  the  amount  of  work  done  on  the  whole  con- 
tract is  included  in  the  report  of  Residency  Xo.  9,  as  is  also  the 
mention  of  an  alteration. 

"  Contract  No.  66. 

"  This  is  the  most  westerly  contract  on  the  *  sixty-mile  level ' 
and  extends  from  a  point  100  feet  east  of  Gasport  bridge  to  a 
point  about  600  feet  east  of  the  Lockport  locks,  a  distance  of  6.35 
miles.    R.  C.  Georger,  Assistant  Engineer,  is  in  charge. 

"  The  contract  was  awarded  on  September  22,  1908,  to  the 
Empire  Engineering  Corporation,  of  New  York  city. 

"  This  contract  has  been  modified  bv  alterations  as  follows: 

"  Alteration  No.  1,  approved  by  the  Canal  Board  February  24, 
1909,  changes  location  of  retaining  wall  on  south  side  at  west  end 
of  contract,  due  to  poor  foimdations. 

^'  Alteration  No.  3,  approved  by  the  Canal  Board  November  17, 
1909,  provides  dock  at  lowTr  town  Lockport;  provides  openings 
in  retaining  wall  for  entrance  to  dry  docks  and  for  strengthening 
culvert  No.  125. 

"  Alteration  No.  4,  approved  by  the  Canal  Board  December  L 

1909,  rebuilds  culverts  Nos.  119  and  121  and  new  floor  in  cul- 
vert No.  120  on  account  of  poor  condition  of  old  structures. 

"  Alteration  No.   5,  approved  by  the  Canal  Board  June  25, 

1910,  provides  turning  basin  between  bridge  No.  155  and  culvert 
No.  123;  changes  side  slope^s.  Station  5782  to  Station  5797,  on 
account  of  soft  material,  and  lengthens  Culvert  123. 

"  Alteration  No.  6,  approved  by  the  Canal  Board  October  11? 

1911,  changes  plan  of  south  approach  of  Lake  avenue  bridge  to 
avoid  damage  to  property. 
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"  Alteration  No.  7,  approved  by  the  Canal  Board  March  11, 

1912,  provides  steel  sheet-piling  on  north  bank  from  Chapel  street 
1,800  feet  easterly. 

"  Alteration  No.  8,  approved  by  the  Canal  Board  February  6, 

1913,  eliminates  Gasport  bridge  on  account  of  bridge  contract; 
provides  for  leaving  notch  in  waste-weir  to  maintain  present 
water-surface. 

"  The  final  excavation  and  trimming  of  slopes  was  completed 
in  the  fall  of  1912  and  the  contract  was  completed  in  December, 
1912. 

"  The  following  table  shows  the  work  accomplished  during  the 
vear  and  to  date: 


ITEMS  OF  WORK. 


CoffetHbmt,  pumping,  btiling  and  draining  — nules 

Clearing himp  man 

Grubbing cu.  yds. 

Exeavation cu.  yds. 

Sheeting  and  braring ft.  B.  M. 

Forming  embankment cu.  yds. 

Fanning  second-class  embankment cu.  yds. 

Lining cu.  yds. 

Puddfe cu.  yds. 

Sawed  lumber,  yellow  pine ft.  B.  M. 

Foundation  piles iin.  ft. 

Serond-clasB  concrete cu.  yds. 

T  hird-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

First-ebsB  masoory  bridge  coping cu.  yds. 

Wash  wall cu.  yds. 

Seeond-elaaB  stone  paving sq.  yds. 

Third-class  stone  paving sq.  yds. 

Third-daas  riprap cu.  yds. 

Cast  iron  culvert  pipe  and  specials lbs. 

Structural  steel lbs. 

Metal  rdnforoement lbs. 

Wood  pavement,  4  in.  thick sq.  yds. 

Wood  pavement.  3  in.  thick sq.  yds. 

Wood  fence Iin.  ft. 

Wrought  iron  pipe  raifing Iin.  ft. 

Lattice  railing iin.  ft. 

Bhiice-gate  viJves No. 

Drilling  bolt-holes  in  masonry Iin.  ft. 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic lump  sum 

Additional  pumping,  buling  and  draining . .  lump  sum 

Steel  dieet-piling,  16  ft.  k>ng per  pile 

Deduct  for  sheeting  and  bracing  used  second  tmie, 

ft.  B.  M. 

Gross  estimate 

Bzira  Work  Ordm. 

Dated  Jan.  30, 1909 unit  prices 

Dated  Feb.  24. 1909 unit  prices 

Dated  Sept.  2, 1909 unit  prices 

Dated  Aug.   7. 191 1 unit  prices 

Dated  June    7, 191 1 unit  prices 

Dated  Aug.  17. 1912  unit  prices 


Preliminary 

Work 

Total 

Per  cent 

Per  cent 

of  work 

done 

to  data 

estimate, 

done 

work 

of  work 

as  affected 

during 

done 

done 

by  altera- 
tions. 

year. 

to 
date. 

during 
year. 

6.35 

0.311 

6  223 

4.9 

96 

$1,900 

0 

$1,900 

0 

100 

30,860 

0 

20,999 

0 

68 

666,492 

17.429 

631.134 

2.6 

94.9 

148,000 

0 

59,501 

0 

40.2 

287,072 

2,466 

187,784 

0.9 

65.4 

63,200 

0 

63,559 

0 

100.5 

17,184 

11 

14,837 

0.1 

86.3 

8,374 

0 

11.884 

0 

141.9 

18,000 

0 

17.860 

0 

100 

3,830 

0 

3,522 

0 

92 

14,943 

0 

14.631 

0 

98 

2,058 

0 

1,814 

0 

88.3 

561 

0 

524 

0 

93.5 

10 

0 

8.67 

0 

86.7 

52.420 

0 

37,899 

0 

71.9 

685 

67 

761 

9.8 

111.1 

1,432 

0 

1,533 

0 

106.9 

500 

0 

331 

0 

66.2 

452,360 

0 

414,154 

0 

91.5 

683,600 

0 

664.250 

0 

97.2 

65.900 

0 

46,676 

0 

83.5 

340 

0 

333 

0 

08 

1,200 

0 

1,155 

0 

96.2 

8,64C 

112 

7,289 

1.3 

84.4 

30 

0 

26 

0 

86.7 

640 

0 

632 

0 

98.8 

3 

0 

3 

0 

ICO 

650 

0 

746 

0 

114.8 

$8,250 

$569  25 

$8,250 

7 

100 

$3,000 

$207 

$3,000 

7 

100 

$750 

0 

$750 

0 

100 

1,800 

0 

2,049 

0 

113.8 

3.194 

$852,805 

$9,654 

$773,800 

1.1 

90.7 

$382  80 

$382  80 

Finished. 

1.200  00 

989  70 

Finished. 

2,788  70 

2.788  70 

Finished. 

123  00 

122  40 

Finished. 

103  00 

101  97 

Finished. 

1,094  63 

1.013  41 

Finished. 
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"  Contract  No.  112. 

'^  This  contract  calls  for  driving  steel  sheet-piling  in  the  en- 
bankment  of  the  canal  at  certain  localities  within  the  limits  of 
contracts  Nos.  60  and  6G,  and  was  awarded  on  April  24,  1913,  to 
John  Young,  of  Syracuse,  N.  Y.  R.  C.  Georger,  Assistant  Engi- 
neer, is  in  charge. 

"  Work  was  sturttHl  immediately  after  the  contract  was  let 
and  20-foot  piles  were  driven  in  the  embankment  on  the  tow-path 
side,  between  Stjis.  5715  and  5727  +  47,  Stas.  5744  +  05  and 
5747  i  HO,  and  Stas.  5750  i  90  and  5755  +  12.  Work  was  com- 
pleted on  May  20,  1913. 

^'  The  table  giving  the  amount  done  on  the  whole  contract  is 
included  in  the  report  of  Residency  No.  9. 

"  Contract  No.  67. 

"  This  contract  provides  for  the  construction  of  the  canal  prism, 
with  two  locks  and  other  structures  at  Lockport,  extending  from 
the  west  end  of  contract  No.  66  to  the  east  end  of  contract  No.  40, 
a  distance  of  0.57  mile.  Edward  Anderberg,  Assistant  Engineer, 
is  in  charge. 

^'  The  contract  was  awarded  to  Larkin  &  Sangster  on  September 
3,  1910,  at  the  contract  pric^  of  $1,149,401.25,  and  work  was 
started  on  October  3,  1910. 

**  This  contract  has  been  modified  by  alterations  as  follows: 

"  Alteration  No.  1,  approved  by  the  Canal  Board  July  30,  1912, 
extends  Main  street  bridge  to  west  of  Saxton  street  to  take  care 
of  traffic. 

**  Alteration  No.  2,  approved  by  the  Canal  Board  April  22, 
1913,  provides  concrete  floor  at  lock  No.  35  on  account  of  poor 
rock;  provides  concrete  wall  across  forebay  on  account  of  poor 
rock ;  eliminates  lowering  miter-sill  of  lock  No.  71  as  unnecessary; 
eliminates  channeling  and  facing  of  wall  to  expedite  work  and 
decrease  cost. 

"  During  the  year  the  prism  excavation  has  been  completed, 
all  the  concrete  placed  and  with  the  exception  of  the  Main  street 
bridge  and  approaches  and  cleaning  up,  all  the  work  is  practically 
finished. 


liildli'  giites  at  loi-ks  Nos.  34  and  33,  at  lAX^kport. 


»      •  •  • 


«  •  •• 
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"  The  following  table  shows  the  amount  of  work  done  during 
the  year  and  to  date: 


ITEMS  OF  WORK. 


CleariDg hunpsum 

EznTation cu.  yds. 

Tunnel  ejccavfttioa ca.  yds. 

Sheetbc  and  bneing ft  B.  M. 

ChaDnenng Bq.  ft. 

Fonning  embankment eu.  yde. 

Lining cu.  yds. 

Sswed  lumber ft  B.  M. 

White  oak  lumber  in  kwk-gates ft  B.  M. 

Craosoted  lumber ft  B.  M. 

Round  timber  bracing lin.  ft 

tSeeond-elaaB  cooerete eu.  yds. 

Tunnel  lining eu.  yds. 

Reinforced  concrete eu.  yds. 

Flnt-claas  masonry  coping eu.  yds. 

Grouted  riprap eu.  jrds. 

Fourth-class  nprap cu.  yds. 

&4n.  Titrified  pipe,  bud Un.  ft 

12-in.  yitrifiea  pipe,  kid Un.  f t 

'6-in.  vitrified  jnpe,  laid fin.  ft. 

Metal  reinforcement lbs. 

Stnietural  steel lbs. 

Iron  esstings.  plain lbs. 

I"on  castingB,  machined lbs. 

Metal  in  lock-gates lbs. 

Metal  in  lock-valves lbs. 

Metal  in  buffer-beams lbs. 

Tood  bkwk  pavement so.  yds. 

IriDing  bolt  noles  in  rock nn.  ft. 

^rougnt  iron  jHpe  railing lin.  ft. 

Lattice  railing lin.  ft. 

Fiber  ducts fin.  ft. 

Gate  h(Hsts No. 

484nch  valves No. 

Muntaining  highway  traffic lump  sum 

Maintaining  eleotrio  railway  traffic himp  sum 

Matntuning  navigation lump  sum 

Removing  buikfings No. 

Storehouse lump  sum 

Replacing  brick  pavement sq.  yds. 

Coffer<buns,  pumping,  bailing  and  draining 

lumpsum 
Temporary  coffer-dam  across  flume  f orebay 

lump  sum 

Gross  estimate 

Extra  Work  Ordert. 

Dated  Feb.  28, 1911 himp  sum 

Dated  July  14, 1911 cost  -h  16% 

Dated  March  5, 1912 cost  +  15% 

Dated  April  9, 1912 unit  prices 

Dated  Maj  24, 1912 unit  prices 

Dated  Oet.  9. 1912 unit  prices 


Preliminary 
estimate, 
as  affected 
by  altera- 
tions. 


ISO 

262,200 

ft.  700 

48,000 

43.300 

1,200 

450 

9.500 

18,000 

285.000 

3.000 

61.550 

2,900 

427 

65 

800 

700 

410 

900 

900 

189.945 

4.380.120 

193.800 

38.200 

620,000 

88.500 

103.000 

6.500 

6,843 

1,200 

535 

4.000 

6 

3 

$2,750 

$600 

$4,000 

20 

$850 

1,760 

$16,500 

$625 


$1,181,728 


$8,500 


$608  55 
$817 
$4,389  80 


Work 

done 

during 

year. 


$50 

46.712 

82 

1.170 

1.138 

0 

206 

4.686 

13.204 

107.447 

94 

11,359 

268 

0 

24 

205 

342 

381 

330 

11 

9.023 

1,345,416 

49,224 

5.585 

401.801 

55,961 

60.951 

2,579 

1,267 

0 

52 

924 

0 

0 

$825 

$180 

$1,400 

2 

$212  50 

89.5 

$5,940 

$625 


$261,760 


Total 

work 

done 

to  date. 


$50 

246.388 

6.110 

13.748 

43.248 

19 

206 

12.983 

17.204 

185,232 

397 

50.906 

289 

364 

35 

230 

372 

446 

956 

843 

140.808 

3.547,603 

214.175 

37.750 

587,561 

81.991 

98.723 

4,173 

4.080 

468 

499 

2.483 

4 

3 

$2,585 

$564 

$3,960 

20 

$212  50 

143 

$16,500 

$625 


Percent 
of  work 

done 
during 

year. 


$8,500 
$73  34 

$1,257  94 
$648  26 
$587  94 

$4,386  97 


100 
17.8 

1 

2 

0 

0 
45 
49 
73 
37.6 

3.1 
18 

9 

0 
37 

25.6 
48.8 
93 
36.7 

1.3 

4 
30 
25 
14 


.2 
.4 

.7 

.7 
.4 
.3 


.4 
.3 


.7 
.7 
.2 
.7 


65.3 
65.1 
59.1 


39. 

18. 

0 

9. 

23. 

0 

0 

30 

30 

35 

10 

25 

5 

36 

100 


$1,001,200  I      22.1 


Per  cent 
of  work 

done 
to  date. 


100 
94.S 
91 
28. 
27 
1 
45. 


.2 
.6 

.6 

.7 


.4 

.9 

.7 

1 


136.6 

96.5 

65 

13.2 

82.9 

10 

85. 

53. 

28. 

53. 
106.8 
106.3 

93.7 

74.2 

81 
110.5 

96.9 

94.8 

92.5 

95.8 

64.2 

59. 
3. 

93. 

62. 

66. 
100 

94 

94 

99 
100 

25 
8.2 

100 

100 


.7 
.9 
.2 
.1 
.7 


84.6 


Finished. 
Finished. 
Finished. 
Finished. 
Flushed. 
Finished. 
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"  Cmtract  No.  94. 

"  Tliia  contract  provides  for  the  power  plants,  electrical  equip- 
iiu*ut  and  machinery  for  operating  and  lighting  the  locks  on  the 
Western  Division  and  was  awarded  to  MacArthur  Brothers  Co. 
and  T^rd  Electric  Co.,  of  New  York  city,  on  February  17,  1913. 
PMward  Anderberg,  Assistant  Engineer,  is  in  charge. 

"  Work  was  startwl  at  liK'ks  Nos.  34  and  35  in  August,  and  to 
date  the  concrete  power  house  has  been  built  at  lock  Xo.  34  and 
chipping  and  drilling  of  concrete  completed  for  both  locks. 

"  The  table  giving  the  amount  of  work  done  on  the  whole  con- 
tract is  inclxidcd  in  the  report  of  Ilesidcncy  No.  9. 

"  Contract  No.  40. 

**  This  contract  cxt(»nd8  from  the  west  end  of  contract  No.  67, 
in  tlu'  city  of  Lockport,  to  Sulphur  Springs  guard-lock  at  Pendle- 
ton, where  it  adjoins  contract  No.  19.  Length  of  contract,  4.84 
mili^.  W.  T.  Huber  and  R.  C.  Greorger,  Assistant  Engineers, 
have  been  in  charge  at  various  times. 

"  The  contract  has  been  under  construction  by  the  United  En- 
gineering and  Contracting  Company,  of  New  York  city,  since 
March,  1909.  The  contract  price  was  $2,168,298,  but  this  has 
hoiiu  increased  by  alterations  to  $2,237,250. 

**  This  contract  has  been  modified  bv  alterations  as  follows: 

''  Alteraticm  No.  1,  approved  by  the  Canal  Board  January  6, 
1910,  provides  drainage  culverts  from  State  ditch  into  canal  to 
prevent  flooding  of  land  and  for  additional  excavation  at  east  end 
of  contract  to  match  contract  No.  67. 

"  Alteration  No.  2,  approved  by  the  Canal  Board  April   14, 

1910,  provides  new  State  ditch  to  replace  old  ditch  to  provide 
sufficient  area  for  spoil ;  changes  location  of  lateral  culvert,  etc. 

^'  Alteration  No.  3,  approved  by  the  Canal  Board  November  16, 

1911,  provides  riprap  below  wash  wall  on  accoimt  of  soft  material ; 
for  raising  tow-path  to  get  above  present  water-surface  and  for 
additional  culvert  entrance  to  replace  old  culvert. 

"  Alteration  No.  4,  approved  by  the  Canal  Board  February  28, 

1912,  eliminates  channeling  on  account  of  poor  rock  and  to  expe- 
dite work. 
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"  Alteration  No.  5,  approved  by  the  Canal  Board  October  22, 

1912,  eliminates  snubbing  posts  at  Lockport  harbor  on  account  of 
terminal  work. 

"  Alteration  No.  6,  approved  by  the  Canal  Board  January  29, 

1913,  changes  grade  of  berme  to  provide  tow-path,  etc.;  provides 
drainage  ditch  at  Ilinman's  road;  eliminates  removal  of  guard- 
lock  at  Sulphur  Springs,  on  account  of  retention  of  present  water- 
surface. 

"  As  soon  as  the  water  was  out  of  the  canal  in  November  the 
contractor  put  on  a  large  force  and  pushed  the  work  with  vigor, 
completing  the  excavation  of  the  prism  before  navigation  opened. 
The  contract  was  finished  in  July,  1913.  Final  estimates  are  now 
being  prepared.  Approximately  276,000  cu.  yds.  of  earth  and 
rock  were  removed  from  the  prism  during  the  year,  the  bulk  of 
which  was  taken  out  between  January  1  and  May  1. 

"  The  principal  plant  on  the  work  was  as  follows :  Steam- 
shovels  and  trains  near  Prospect  street,  which  removed  27,400  cu. 
yds.  of  rock;  cantilever  excavator  and  conveyor,  which  removed 
53,700  cu.  yds.  of  earth  between  Kiley's  bridge  and  the  new  guard- 
gate  ;  double  boom  crane  and  steam-shovel,  which  excavated  38,900 
cu.  yds.  of  rock  west  of  Prospect  street ;  a  Browning  crane  exca- 
vator with  tipple  conveyor,  which  handled  27,500  cu.  yds.  of  earth 
near  Ilawley's  bridge,  and  steam-shovel  and  train  outfits,  which 
excavated  101,000  cu.  yds.  of  rock  and  earth  at  Riley's  bridge 
and  Sulphur  Springs  bridge. 

"  Bridges  at  Prospect  street,  Hawley's  road  and  Sulphur  Springs 
were  erected. 

"  The  slopes  of  the  earth  cuts  have  been  protected  at  various 
places  by  riprap. 

"  The  contract  was  one  of  the  heaviest  cuts  on  the  entire  canal 
and  the  character  of  material  and  the  necessity  of  maintaining 
navigation  made  the  work  especially  difficult,  so  that  the  com- 
pletion of  the  contract  so  promptly  is  particularly  gratifying. 
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Report  of  State  Encuxkeb. 


"  The  following  table  shows  the  work  done  during  the  year  and 
to  date: 


ITEMS  OF  WORK. 


Coff«r-duiM,  ptmifiiiii  bttUiiic  uid  drmiainit, 

himpfum 

CTwrinn himpvum 

EzcftTatioD eu.  yds. 

Shcetiiu  ud  fanctng ft.  B.  M. 

Chmnneuoc sq.  f t. 

FormiDg  embukmeni cu.  yd^. 

Linins cu.  yds. 

Sawed  lumber,  yellow  pine  or  DoukIm  fir..(t.  B.  M. 

Foundatkm  piloi lin.  ft. 

Seoond-clais  conrrete m.  ydn. 

Third-cbH  concrete cu.  y<lii. 

Reinforced  ooncrrie  cu.  y<l«. 

Fint-elaas  maeoory  bridge  coping cu.  ydfl. 

Waah  wall cu.  ytli. 

Second-cluB  stone  p«vinx *^-  Y^^- 

Third-clMs  atone  paving atj.  y<l«. 

H^vnnd-rlaas  riprap cu.  yds. 

Thiril-clan  riprap cu.  yds. 

Kourlh-claM  riprap eu.  yds. 

Structural  stoel lbs. 

Metal  n-iuforcrment Ibe. 

Metal  in  guard-ftate Ibe. 

Wooden  pavement,  2!  in.  thick sq.  yds. 

Wooden  pavement,  3]  in.  thick sq.  yds. 

Wooden  fence in.  ft. 

Lattice  railing lin.  ft. 

Drilling  bolt  holes  in  rock lin.  ft. 

Trenching  and  backfilUng,  48-mch  pipe lin.  ft 

Relaying  48-inch  cast  iron  pipe lin.  ft. 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic himp  sum 

Ditch  excavation cu.  yds. 

Deduct  shooting  and  bracing  used  secood  time. 

ft.  B.  M. 


Gross  estimate . 


Extra  Work  Order*. 

Dated  June  19,  1910 unit  prices 

Dated  Sept.  18,  1912 unit  prices 

Dated  Oct.  28, 1912 coet  -f  16% 


Preiuninary 

eatiinate, 

•■  affected 

by  altera* 

tiona. 


$10,000 

12.000 

2.346.717 

20.000 

191.760 

32.4.30 

12. (XX) 

770 

7.451 

519 

654 

11 

45.7fiK 

160 

1.124 

150 

36.100 

627,140 

70.  MO 

525.000 

830 

650 

904 

700 

550 

66 

66 

15.000 

$500 

38,520 


$2.237.2.W 


$85  80 

275  40 


Work 

done 

during 


$1,180 

0 

276.926 

1.849 

27,403 

4.393 

6.624 

5,791 

0 

1.459 

99 

127 

9 

21.a53 

132 

773 

35 

213 

17.444 

326.849 

12,541 

29.911 

528 

262 

416 

280 

42 

0 

0 

$750 

$200 

0 

2,566 


$347,570 


ToUl 
work 
dooe 

to 
date. 


$10,000 

$2,000 

2,200.506 

29,241 

191,679 

12,569 

6,111 

9,427 

378 

6,702 

491 

619 

9 

40,112 

132 

773 

78 

238 

34.248 

606.368 

61,643 

499,708 

791 

620 

967 

677 

468 

48 

48 

$5,000 

$500 

24.093 

2.566 


$2,086,100 


$96  16 
627  82 


Pcreent 

o(w«rk 

done 

during 


11.8 

0 
11 

9 
14 
13 
81 
48 

0 

19.6 
19.1 


.9 

.8 


22 

81 

46 

82.6 

68.8 

23.3 

63.8 

48.5 

52.1 

17.4 

5.8 
63.7 
47.6 
46 
39 

7 

0 

0 
16 
40 

0 


16.6 


Per  eeot 

of  woik 

done 
to  date. 


7 
5 
1 


100 

100 
93.8 

146 

100 
38.8 
88 
78. 
49. 
00 
04  6 
03.7 
81.8 
87.7 
82.5 
68.8 
62 
71.3 
06 

96.5 
86.8 
06.3 
05.4 
04.6 

107.1 
06.8 
83.2 
72.7 
72.7 

100 

100 
62.6 


03.4 


Fin  shed. 
Finiahed. 


''  Oeneral  Work, 
"  I?esides  the  usual  engineering  work  incidental  to  construc- 
tion, a  survey  party  has  been  engaged  in  marking  permanently, 
with  concrete  monuments,  the  new  right  of  way  and  an  offset 
center  line  along  contract  No.  66." 


Erie  Canal,  Residency  No.  11. 

Resident  Engineer,  George  C.  Andrews,  reports: 

"  This  residency  extends  from  the  Sulphur  Springs  guard-lock 
at  Pendleton  to  and  lihrough  the  city  of  Buffalo.  Two  Barge  canal 
contracts  are  embraced  in  this  residency,  contract  No.  19  and  one 
not  yet  advertised,  which  extends  from  the  Delaware  avenue  bridge, 
Tonawanda,  to  the  Niagara  river,  a  distance  of  about  2,500  feet 
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"  Contract  No.  19. 

"  This  contract  extends  from  the  Pendleton  guard-lock  to  Dela- 
ware avenue  bridge,  Tonawanda,  a  distance  of  12.4:6  miles.  O.  L. 
Burdett,  Assistant  Engineer,  is  in  charge. 

"  The  contract  was  let  to  the  Great  Lakes  Construction  Com- 
pany, of  Buffalo,  N.  Y.,  on  November  26,  1906.  Work  was  begun 
on  May  25,  1907.  The  original  contract  price  was  $1,002,171, 
but  it  has  been  affected  by  alterations,  which  reduced  the  amount 
of  the  contract  by  about  $109,000. 

"  This  contract  has  been  modified  by  alterations  as  follows : 

."  Alteration  No.  1,  approved  by  the  Canal  Board  May  26,  1908, 
changes  spoil  banks  and  slopes  of  prism ;  eliminates  timber  revet- 
ment; eliminates  concrete-capped  pile  docking  and  wash  wall; 
changes  sheeting  and  bracing  and  foundations  of  walls  on  account 
of  soft  material  encountered. 

"  Alteration  No.  2,  approved  by  the  Canal  Board  November 

24,  1908,  changes  specifications  for  concrete  to  secure  better  mix- 
ture and  decrease  cost. 

"  Alteration  No.  3,  approved  by  the  Canal  Board  February  24, 
1909,  changes  plans  for  Delaware  avenue  bridge  piers  to  allow  use 
of  concrete  instead  of  old  masonry  relaid. 

"  Alteration  No.  6,  approved  by  the  Canal  Board  November 

25,  1913,  eliminates  work  through  Tonawanda  on  account  of  in- 
terference with  bridges,  etc. ;  provides  better  foundation  Picard's 
bridge,  and  for  leaving  in  place  coffer-dam,  Station  6181,  for 
future  use. 

"  During  the  year  173,000  cu.  yds.  of  material  were  removed 
from  the  prism,  which  completed  the  same  except  for  a  portion  in 
the  city  of  North  Tonawanda,  where  the  work  cannot  be  done 
tintil  a  decision  is  reached  in  regard  to  the  new  location  of  the 
bridges.  The  excavation  was  made  by  the  hydraulic  dredge 
Niagara  after  the  material  had  lx)en  excavated  and  cast  over  by 
the  dipper  dredge  Buffalo.  ' 

"  The  work  of  rebuilding  the  timber  dock  at  Martinsville  with 
heavier  material  was  completed  and  the  structure  is  now  giving 
satisfaction. 

"A  new  road  was  built  on  the  north  side  of  the  canal  at  Pickard's 
bridge,  and  10,000  cu.  yds.  of  fourth-class  riprap  were  placed 
along  the  canal  at  various  localities  to  prevent  sloughing  off  of  the 
slopes. 
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"  The  following  table  shows  the  work  done  during  the  year  and 
to  date: 


ITEMS  OF  WORK. 


Ezenvfttion,  piwd-kwk  to  SU.  6180 eu.  yds. 

ExcftTaikm,  Sta.  6180  to  Tonawanda cu.  yds. 

ANBeting  and  bracing ft.  B.  M. 

Forming  embankment eu.  yds. 

Lininc cu.  yds. 

SawM  lumber,  yellow  pine ft.  B.  M. 

Sawed  lumber,  hemk)ck ft.  B.  M. 

Round  timber  in  cribe Un.  f  t. 

Stone  filling  in  cribs cu.  yds. 

Foundation  piks.  20  ft.  long No. 

Fender  piks,  30  ft.  k)ng No. 

Sheet-piling ft.  B.  M, 

Secono-clasB  concrete cu.  yds, 

Reinforced  concrete cu.  yds. 

Metal  reinforceniCTit lbs. 

First-claas  masonry  coping cu.  yds. 

Third-claas  riprap cu.  yds 


Cobblestone  paving so .  yds. 

Wooden  fencing Un.  ft. 

Structural  st^l lbs. 

Removing  bridge  Bupcrstructures lump  sum 

Raising  l^idge  superstructures lump  mm 

Maintaining  traffic lump  sum 

Gross  estimate 


Dated 
Dated 
Dated 
Dsted 
Dated 
Dated 
Dated 
Dated 
Dated 
Dated 
Dated 
Dated 
Dated 
Dated 
Dsted 
Dated 


Extra  Work  Order*. 

Dec.  11,  1908 lumpsum 

Oct.  20,  1908 unit  prices 

Sept.  30,  1908 unit  prices 

June  26,  1908 unit  prices 

Mar.  23,  1908 unit  prices 

May  21,  1909 unit  prices 

Oct.  12,  1909 unit  prices 

July  26,  1909 unit  prices 

June  7,  1911 umt  prices 

Aoril  3,  1912 unit  prices 

May  16,  1912 lump  sum 

Aug.  19,  1912 cost  +  15% 

April  13,  1912 cost  +  16% 

Mar.  28,  1913 cost  +  15% 

July  18,  1913 unit  prices 

Maroh  10,  1913 unit  piicee 


Preliminary 
estimate, 
MafTeeted 
by  altera- 
tions. 

Work 

done 

during 

year. 

ToUl 
work 
done 

to 
date. 

Percent 

of  work 

done 

during 

year. 

Per    cent 
of  work 

done 
to  date. 

240.000 

3,120 

227.080 

14 

94.7 

3.217.000 

109,421 

2.865.611 

5  4 

89.2 

974.000 

3,070 

1.041.311 

0.3 

106.9 

36,000 

0 

26,732 

0 

74.3 

2.200 

85 

990 

3  9 

45 

24.000 

0 

21.475 

0 

89  5 

40.000  ■ 

0 

27.6.36 

0 

69  I 

16,000 

0 

20.285 

0 

126  8 

850 

0 

552 

0 

64.9 

340 

5 

90 

14 

26.4 

40 

0 

9 

0 

22.5 

44.000 

0 

44.567 

0 

101  3 

15,600 

0 

12,987 

0 

•81.7 

400 

0 

365 

0 

91.3 

46,770 

0 

42,737 

0 

93  4 

6 

0 

3.9 

0 

65 

360 

0 

66 

0 

16  6 

95 

0 

62 

0 

66.1 

1.500 

0 

1.560 

0 

104 

257,640 

0 

243.960 

0 

94.7 

$359 

0 

$359 

0 

100 

$3,599 

0 

$2,598  48 

0 

72.2 

$599 

0 

$497  17 

0 

83 

$891,401 

$31,750 

$781 .440 

4  7 

87.7 

$650 

$650 

Fmished. 

$1.310  40 

$1,310  4G 

Finished. 

$1,068 

$1,417  65 

Finished. 

$360 

$360 

Finished. 

$300 

$300 

Finished. 

$384  72 

$384  72 

Finished. 

$460  72 

$460  72 

Finished. 

$900 

$906  20 

Fimshed. 

$3,334  40 

$3,107  72 

Finished. 

$.336 

$335  28 

Finished. 

$2,785 

$2,785 

$102  79 

$12,595  67 

$105  80 

Fmished. 
Fimshed. 

Finished. 

Finnhed. 

$12,500 

$104 

$103  40 

Finished. 

CONCLUSION. 
A  statement  of  the  engineering  expenses  of  the  Division  and 
table  of  contracts  pending,  as  well  as  those  completed  during  the 
fiscal  year,  follow. 

I  desire  to  thank  you  and  your  deputies  for  the  consideration 
and  help  that  you  have  given  me  in  carrying  on  the  work  of  the 
Division  and  to  commend  to  you  all  the  employees  of  the  Division 
for  their  faithful  services.  I  wish  also  to  express  my  sincere 
thanks  to  the  contractors  for  their  loyal  cooperation  in  carrying 
on  the  contract  work  on  the  Western  Division. 

Respectfully  submitted, 

EDWARD  J.  GOVERN, 

Division  Engineer. 
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The  Following  Statements  Show  the  Name,  Rank  and  Com- 
pensation OF  Engineers  in  the  Western  Division  of  the 
Department  op  the  State  Engineer  and  Surveyor,  To- 
gether with  Incidental  Expenses  for  the  Fiscal  Year 
Ended  September  30,  1913. 

Ordinary  Repairs  to  Canals  —  Erie  Canal. 

Chapter  546,  I^ws  of  1012. 


NAME. 


Edward  J.  Gorem. . . 
Edward  J.  Govern... 
JoMphH.  Walburn.. 

A.B.WimamB 

Anna  M.  Loraeheider. 

Total 


Rank. 


Division  en^jneer. 
Division  en^neer. 

Cashier 

Estimate  cleric . . . 
Stenographer. . . . 


Rate  of 
oampenaation. 


I3S0  per  month 
400  per  month 
150  per  month 
150  per  month 
100  per  month 


Services. 


Travel. 


$2.100  00 
2.178  061 
1.800  OOi 
1.800  OOl 
1.200  00' 


Total. 


12,100  00 
2.178  06 
1.800  00 
1,800  00 
1.200  00 


10.078  06 


Construction  of  Barge  Canal  —  Erie  Canal, 

Chapter  147,  Laws  of  1003,  and  amendatory  laws. 


NAME. 


Edward  J.  Govern.. 
Edward  J.  Govern.. 

H.  J.  Knoppel 

Waldo  G.  Wildes... 

B.E.  Failing 

J.V.Hogan 

George  C.  Andrews . 

B.E.  Failing 

O.F.  Bellows 

0.  L.  Burdett 

Edward  Anderberg . . 

W.T.  Ruber 

\j.  K.  Waters 

Carl  Ashley 

C.L.  Baldwin 

H.  R.  Wiokham.... 

Gordon  Edson 

C.  D.  Murray 

H.  N.  Metager 

F.  W.  Mad^.... 

F.J.WUbur 

A.S.  Whitbeek.... 

R.H.MerriU 

J.  S.  SummerB 

J.  S.  Bixby 

W.  L.  Cder 

H.  W.Hale 

C.L.  Burdett 

Edward  Anderberg. 
W.T.Huber 

B.  L.  Vandervoort.. 

R.  C.  Georgv 

J.B.Doyle 

C.H.Swick 

G.S.Haight 

A.P.Mua« 

C.  R.  Waters 

Carl  Ashley 


Rank. 


Divirion  engineer. . . 

Divisbn  engineer 

Supervisory  engbeer 
Rcndent  engineer. . . 
Resident  enf^eer . . . 
Resident  engineer. . . 
Reddent  engineer . . . 
Resident  engineer . . . 
Resident  engbeer . . . 
Aanstant  engjneer . . 
Asnstant  engbeer . . 
Assistant  engineer . . 
Asnstant  engineer . . 
Assistant  en^neer. . 
Assistant  engineer . . 
Assistant  enpneer . . 
Assistant  engineer . . 
Assistant  engineer. . 
Assistant  engineer . . 
Assistant  enc^eer . . . 
Assistant  en^eer . . . 
Assistant  en^neer . . , 
Assistant  engineer . . , 
Assistant  engineer . . . 
Assistant  engineer. . . 
Assistant  en^neer . . , 
Assistant  ra^neer . . 
Assistant  engineer . . , 
Assistant  en^eer. . 
Anistant  engineer . . . 
Assistant  engineer. . , 
AsBiBtant  en^eer . . , 
Assistant  engineer. . , 
Assistant  en^neer. . . 
Asnstant  on^neer . . . 
Aanstant  engineer . . . 
Asnstant  en^neer . . . 
Assistant  engbeer . . . 


Rate  of 
compensation. 


1400 

350 

250 

250 

250 

250 

250 

225 

225 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Services. 


$80  00 


3.000  00 
2,083  00 
2.250  00 

2.001  67 
3.000  00 

675  00 

2,670  07 

182  00 

1,582  00 

1.008  00 

1.650  00 

1,701  00 

1,127  00 

364  00 

364  00 

357  00 

1.300  00 

1,365  00 

1,638  00 

1.645  00 

1.603  00 

1.736  00 

756  00 

660  00 

606  00 

1.626  00 

480  00 

474  00 

84  00 

1,422  00 

156  00 

1.212  00 

1,122  00 

1,098  00 

540  00 

480  00 


Travel. 


$307  40 
418  28 
070  27 
132  22 
320  41 
341  31 
301  18 
46  10 


38  27 

10  30 

135  10 

270  60 

444  89 

31  02 


3  00 

15  36 

108  03 

142  27 

7  13 
12  28 

122  56 

438  58 

48  35 

0  53 

8  53 
100  19 

2  80 
60  60 


210  77 


32  81 

184  54 

24  45 


Total. 


$477  40 

418  28 

3.070  27 

3,116  00 

2.570  41 

3,332  08 

3,301  18 

721  10 

2,670  07 

220  27 

1,502  30 

1.143  10 

1.020  60 

2.145  80 

1.158  02 

364  00 

367  00 

372  36 

1,417  03 

1,507  27 

1.646  13 

1.657  28 

1,726  56 

2.174  58 

804  35 

660  53 

614  53 

1,735  10 

482  80 

543  60 

84  00 

1.632  77 

156  00 

1.212  00 

1,122  00 

1,130  81 

724  54 

504  45 
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Canslnidion   of  Barge   Canal  —  Erie   Canal  —  (Continued). 

Chapter  147,  Laws  of  1903,  tod  UMndfttory  inn. 


NAME. 


O.  D.  KeHon 

C.  L.B&ldina 

H.R.WiekhMn... 

GordoD  Edioo 

CD.  Murray 

H.  N.  M«uger 

F.W.Mftdigan 

D.  £.  BellowB 

F.T.  Mftnh 

r.J.WUbur 

E.  P.  Htrowger 

B.  W.  RoMiikraiu. , 

C.  E.  Elmendorf... 

A.  S.  ^Tiitbock 

R.  H.  MeniU 

F.  C.  Koemer 

A.  S.  MillinowBki. ., 

J.  8.  Summen 

L.  G.  Fiiiher 

C.  E.  Elmendorf... 

W.  M.Steive 

J.J.  Hynes,  Jr 

W.W.  Brown 

B.L.Hall 

J.  F.  Back 

P.L.Arnold 

J.B.Stobl 

R.  Mack 

R.  C.GeoTfer 

T.J.  LoomiB 

R.  D.  Cameron... 

C.  H.  S^ick 

G.S.  Haight 

A.  P.  Muffli 

F.  T.  Lawton 

F.  J.  Docrhoefer ... 

H.  H.  Stickney 

A.  G.  Slatcher 

J.B.Doyle 

Frank  V.  Searls. . . 

Dora  Hamilton 

Emma  M.  Repp 

A.  Edith  Schoeller. . 
Edna  L.  Deidrich. . , 
RuthB.  Schiliioger. 

Tracv  B.  Smith 

Charles  R.  Zorech. . 

H.H.  Stickney 

H.Clyde  Row 

C.J.  Alber 

A.B.Chappell 

Jerome  Lowey , 

Joseph  Fernstetn. . . 
Albert  J.  Mantica. . 

PhiUioRapp 

J.  A.  Murray,  Jr 

Guernsey  W.  Ellis. . 

John  Mockler , 

Jas.  G.Allan 

W.J.Burns 

L.  P.  Slade 

M.  F.  Dullea 

Burr  M.Stark 

W.W.Brown 

F.  J.  Doerhoefer 

D.T.  Simpson 

A.  A.  Levison 

D.  M.  Miner 

J.  J.  Hynes,  Jr 

B.L.Hall 

J.  F.  Back 

J.B.Doyle 


Aasirtant  enfEineer 

Asnataot  engineer 

AflMstaot  eoiqueer 

Assistant  encineer  

Awistant  entdneer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Awistant  engineer 

Assistant  engineer 

.\ssistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

.Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Amistant  engineer 

AsHiHtant  engineer 

.'\fiaistant  engineer 

AHSLstant  engineer 

Aaflistant  engineer 

Assistant  engineer 

Assistant  engineer 

Atwistant  engineer 

Assistant  engineer 

Assistant  engineer 

.Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Estimate  clerk 

(Confidential  stenographer . 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Tracer 

Tracer 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 


83 
83 


t« 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
150 
125 
75 
75 
75 
60 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
33 
33 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  par  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  dav 
per  montn 
per  month 
per  month 
per  month 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  dayj 
50  per  day, 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
OOptrdav 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


$1,728 
474 

1.578 

1.566 

510 

801 

840 

1,878 

1.878 

474 

432 

960 

1.434 

474 

468 

1.896 

1.878 

486 

1,128 

445 

260 

210 

550 

555 

550 

550 

30 

70 

380 

235 

1,430 

685 

665 

670 

1.692 

550 

675 

310 

435 

1,720 

1,500 

776 

900 

48 

90 

1.550 

1,220 

840 

1,310 

780 

1,080 

139 

301 

212 

136 

80 

52 

372 

921 

6S2 

130 

285 

575 

635 

730 

395 

130 

130 

1,015 

1,015 

1,015 

1.090 


oo; 

00 
(H) 
00 
00 
00> 
00 
00 
00 
00. 
00 1 

ooi 

00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 

ool 

00, 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
51 
00 
61 
00 
39 
97 
00 
00 
00 
00 
00 

oo 

50 
50 
00 
00 
00 
00 
00 
67 
45 
00 
00 
00 
(K) 
00 
00 
00 
00 
00 
00 
00 
00 


150  51 
13  14 
17  40 
49  38 

110  18 
83  20 
13  15 

222  96 


135  46 


09  43 
5  18 


101  25 


2  80 


219  77 


2  60 


1  14 


1  00 


$1,728  00 
524  51 

1.591  14 

1,583  40 
559  38 
914  18 
923  20 

1,891  15 

2.100  9« 
474  00 
432  00 
960  00 

1.509  46 
474  00 
503  18 

1,896  00 

1,955  61 
529  18 

1.128  00 
527  00 
286  33 
217  25 
550  00 
555  00 
550  00 
550  00 
30  00 
70  00 
449  43 
240  18 

1.430  00 
685  00 
665  00 
670  00 

1.793  25 
550  00 
6n  80 
310  00 
435  00 

1,940  28 

1,500  00 

776  61 

900  00 

48  39 

90  97 

1,550  00 

1,220  00 
840  00 

1,312  60 
780  00 

1,080  00 
139  50 
301  50 
212  00 
136  00 
80  00 
53  14 
372  00 
921  67 
683  45 
130  00 
285  00 
575  00 
635  00 
730  00 
395  00 
130  00 
130  00 

1.015  00 

1.016  00 
1,015  00 
1.090  00 
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Construction  of  Barge  Canal  —  Erie  Canal — (Continued). 

Chapter  147,  Laws  of  1903,  and  amendatory  laws. 


NAME. 


H.  J.  Shnimlink 

P.  L.  Arnold 

C.  M.  Chuckrow 

L.  C.  Purdy 

L.P.SIade... 

M.  F.  Dullea 

P.  A.  Volcker 

L.  F.  Eggleston 

J.  L.  Ames 

Burr  M.Stark 

H.  Rofinaki 

B.  S.  Bascome 

F.  L.  VanPatten 

E.  E.  HarkncM 

S.  Rosenberg 

J.  H.  Bovier 

Jacob  Gadlowits 

Albert  J.  Mantica .... 

Dennis  P.  O'NeUl 

H.  P.  Brumm 

Phillip  Rapp 

F.  M.wSte 

J.  A.  Palmer 

D.  T.  Simpson 

A.  A.  LeviBon 

D.  M.  Miner 

Josroh  Bleich 

E.G.Edwards 

Samuel  Levine 

W.C.Stuart 

D.B.Williams 

George  Fuller 

George  Dxmlop 

H.J.Whitman 

Frank  E.  Simpson 

M.G.Cam 

Fred  C.Davis 

Laurence  Bentley 

B.  Z.  WUdenberg 

J.  C.  Cowie 

H.J.  McCadden 

J.W.Howe 

J.  Lyons 

D.T.Simpson 

W.  G.  Diffbey 

John  Mockler 

W.  H.Ginnity 

H.  L.  Cooke 

L.  R.GUbert 

J.  H.  Bovier 

F.C.  Facer 

W.  C.  R.  Pyne 

F.M.White 

M.F.DuUea 

Paul  A.  Vokker 

C.  S.  Deiti 

T.  S.  TiUebrown 

L.  P.  Slade 

W.  Robinson 

D.  M.  Miner 

C.  M.  Colony 

A.  A.  Levison 

Loren  E.  Mason,  Jr. . . 

George  Dunlop 

H.J.Whitman 

Frank  E.  Simpson 

Frank  M.  Hardiman.. 

M.G.Cam 

Fred.  C.Davis 

Wm.  M.  J.  Lewis 

Jas.  A.  Daly 

A.  W.  Holmes 

E.  S.  Austm 


Rank. 


Leveler. 

Leveler. 

Leveler.. 

Leveler.. 

Leveler.. 

Leveler. 

Leveler. 

Leveler., 

Leveler. 

Leveler. 

Leveler. 

Leveler. 

Leveler. 

Leveler. 

Leveler . 

Leveler. 

Leveler . 

Leveler . 

leveler. 

Leveler. 

Leveler. 

Ltveler. 

Levder. 

Leveler. 

Leveler . 

Leveler. 

Leveler . 

L'»veler. 

Leveler . 

Leveler. 

Leveler. 

I^eveler. 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 


Rate  of 
oompensation. 


15 

5 


00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
60  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 


Services. 


$080 

1,015 

63 

70 

1.170 

1.125 

1.300 

1.435 

1.229 

598 

522 

175 

522 

211 

238 

517 

234 

67 

85 

589 

153 

535 

1,030 

964 

1,201 

1.188 

486 

135 

670 

648 

171 

468 

208 

208 

513 

100 

104 

104 

108 

104 

208 

1.328 

1.280 

108 

1.168 

644 

696 

552 

928 

780 

1.296 

1.292 

804 

124 

116 

620 

536 

108 

1,016 

108 

1.268 

108 

84 

945 

959 

626 

1.109 

983 

955 

175 

378 

49 

122 


00 
00 
00 
00 
00 
00 
00 
50 
00 
50 
00 
50 
00 
50 
50 
50 
00 
50 
50 
50 
00 
50 
50 
50 
50 
00 
00 
00 
50 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
50 
50 
50 
00 
00 
00 
50 


Travel. 


18  90 


5  55 


Total. 


12  10 


$980  00 

1.015  00 

63  00 

70  00 

1,170  00 

1,125  00 

1,369  00 

1.435  50 

1,229  00 

598  50 

522  00 

175  50 

522  00 

211  50 

238  50 

517  50 

234  00 

67  50 

85  50 

589  50 

153  00 

535  50 

1.039  40 

964  50 

1.201  50 

1.188  00 

491  55 

135  00 

670  50 

648  00 

171  00 

468  00 

208  00 

208  00 

513  50 

100  00 

104  00 

104  00 

108  00 

104  00 

208  00 

1.328  00 

1.280  00 

108  00 

1,168  00 

644  00 

696  00 

552  00 

928  00 

780  00 

1.296  00 

1.292  00 

804  00 

124  00 

116  00 

620  00 

548  10 

108  00 

1,016  00 

108  00 

1.268  00 

106  00 

84  00 

945  00 

959  00 

626  50 

1.109  50 

983  50 

955  50 

175  00 

378  00 

49  00 

122  50 

xu 
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Construction  of  Barge  Canal  —  Erie  Canal  —  (Continued), 


Chftpter  147,  Lavs  of  1903.  aad  amendfttory  lam. 


NAME. 


G.  M.  Bialei {Rodman. 

J.  A.  Nuonau JRodman. 

LaiUTQoe  Bentley Rodman . 

John  M.  Barney 'Rodman. 

B.  Z.  WUdanberg Rodman. 

L.  (\  Loomii Rodman 

J.  C  Towie   .Rodman. 

H.  J.  MK'adden Rodman 

B.  S.  Deavenport Rodman . 

PoweUWall Rodman. 

H.  A.  logenoll   ■  Rodman 

N.  Breslow Rodman. 

T.  D.  Raton Rodman . 

('hM.  K.  Hrydt   Rodman 

M.  J.  FitiKerald Rodman 

E.  Maguiro   Rodman 

E.  (J.  MHdlplon Rodman. 

L.  F.  Wal»h Rodman . 

H.  F.  Kaxan Rodman 

Rodman . 

Rodman 


Nathan  Levy 

W.  V.  D.  Tiedcman 

Samuel  WeLiman Rodman 

Gayiord  RixRB Rodman 

E.  A.  riom? Rodman 

Leslie  Ames Rodman 


Rodman. . 
Rodman... 
Rodman.. 
F.  A.  Biderman Chainman. 


I.J.  Kata 

W.  N.  Whitney. 
O.  J.  Pierce 


Prenner Thainman. 

R.  Ames C-hainman . 


0. 

L. 

W. 

W. 

P. 

S. 

F.  G.  Hempel Chainman . 


F.  Lysett ... 

H.  Barhyte. 

M.  Howe 

A.  MUler... 


Chainman . 
Chainman. 
Chainman . 
Chainman 


C.  F.  Doty. 
ThcophiluB  Beaupre. 

H.  A.  Shafcr 

Frank  M.  Simon 

W.  H.  Saunders . . . . 
B.  Z.  Wildenberg... 

E.  J.  Greiner 

J.  J.  Sullivan 

F.J.  O'Connor 

Jas.  Wilson 

E.J.  BuUis 

C.T.Smith 

Frank  E.  Simpson.  . 
H.  A.  Ingersoll , 


Chainman . 
Chainman . 
('hainman . 
Chainman . 
Chainman . 
Chainman. 
Chainman . 
Chainman . 
Chainman . 
Chainman. 
C^hainman . 
Chainman . 
Chainman . 
("hainman. 
Edward  Dowd iChainman. 


F.G.Kimball.... 

W.J.Ryan 

L.T.Phillips.... 

W.B.Green 

C.  N.BudlonR... 
N.  Simonowiti.  . . 
Jas.  Boucher 

F.  A.  Biderman. . 

G.  Prenner 

L.  R.  Ames 

W.H.Davis 

N.  Simonowits. . . 

Simon  Miller 

Biron  W.  Kinne . . 
M.  H.  McConnell 

F.  H.  Simpson 

L.  P.  Lynch 

G.  M.  Harrer 

W.W.Bartjlay... 
C.  M.  Leet 

hoB.  McMorrow. 


Chainman. 
Chainman. 
Chainman . 
Chainman . 
Chainman . 
Chainman . 
Chainman . 
Chainman . 
Cluiinman . 
Chainman . 
Chainman . 
Chainman . 
Chainman . 
C^hainman . 
Chainman . 
Chainman . 
In8i)ector. . 
Inspector. . 
Inspector. . 
Inspector  . 
Inspector.. 


Rank. 


Ratecyf 
compeontion. 


13 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
5 
6 
5 
5 


50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50per  dayi 
50perday- 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day, 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day, 
00  per  day, 
00  per  day 
00  per  day, 
00  per  dayi 
00  per  day' 
00  per  day 
00  per  day, 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  iwr  day 
00  per  day 
00  per  day 
00  per  day, 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day  | 
50  per  day 
00  per  day] 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


1325  60 

462  00 

1.022  00 

773  50 

1,018  50 

87  50 

I.OU  60 

899  50 

70  00 

140  00 

1,027  00 

255  50 

402  50 

360  50 

381  50 

147  00 

161  00 

224  00 

672  00 

836  50 

112  00 

528  50 

374  50 

539  00 

574  00 

189  00 

203  00 

70  00 

78  00 

122  00 

87  00 

918  00 

384  00 

939  00 

63  00 

939  00 

951  00 

969  00 

987  00 

878  00 

927  00 

9  00 

951  00 

903  00 

939  00 

9H4  00 

945  00 

987  00 

9  00 

81  00 

258  00 

726  00 

9H4  00 

1,057  00 

606  00 

447  00 

130  00 

195  00 

6a5  00 

642  50 

332  50 

45  00 

172  50 

105  00 

35  00 

102  50 

60  00 

1,685  00 

1,636  00 

1,013  00 

1.679  00 

1,660  00 

TrayeL 


S28  60 


5  29 


Total 


1326  50 
462  00 

1.022  00 
773  50 

1.018  50 
87  50 

I. Oil  50 

899  50 

70  00 

140  00 

1.027  00 
255  50 
402  50 
360  SO 
381  50 
147  00 
161  00 
224  00 
672  00 
836  50 
112  00 
5%  50 
374  50 
539  00 
574  00 
189  00 
203  00 
70  00 
78  00 
122  00 

*     87  00 

918  00 
384  00 
939  00 

63  00 

919  00 
951  00 
969  00 
987  00 
906  60 
927  00 

9  00 

951  00 

903  00 

939  00 

984  00 

950  29 

987  00 

9  00 

81  00 

258  00 

726  00 

984  00 

1,057  00 

606  00 

447  00 

130  00 

195  00 

605  00 

642  50 

332  50 

46  00 

172  50 

105  00 

35  00 

102  50 

60  00 

1,685  00 

1,635  00 

1,013  00 

1,679  00 

1.660  00 
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Construction  of  Barge  Canal  — Erie  Canal — (Continued). 


Chapter  147,  Iawb  of  1903.  and  amomUtory  laws. 


NAME. 


E.L.Wi6k 

J.  V.  Donnelly.... 

J.  v.  Donnelly 

L.H.Brandt 

A.W.Balfiett 

H.B.  Failing 

8.  A.  Miller 

L.H.  Brandt 

A.W.Balfiett 

H.B.  Failing 

8.  A.  Miller 

W.  H.  Barhyte. . . . 

John  J.  Nugent 

John  J.  Nugent 

T.  W.  Holcomb.. . 
Chae.  A.  D'Arcy... 

H.  Kramer 

Fred  H.  Palmer. . . 

H.  Stoneberg 

Fred  B.  Sherman.. 

FredUnger 

R.  N.Hale 

Albert  A.  Evans. . . 

E.  J.  Bum 

E.N.  Parker 

T.  F.  Moran 

Saul  C.  Nova 

John  F.Carroll.... 
Wm.  F.Guenther. 

James  Hutt 

Joeeph  Berger 

M.  Unger 

F.J.  Convene 

George  W.  Jones. . , 
M.  II.  MoConnell. 

J.  M.Fa^ 

8.  Hutchinson 

Nelson  E.  Hubbell. 
Hiram  J.  Wolfe.... 

F.  McGuire 

L.  Simpson 

L.  Duniherr 

I.J.Whitney 

JohnRackl 

G.  M.  Parkhurst.. 

Archie  Ventres 

E.  A.  Faille 

E.  Mahoney 

C.  J.  Lahey 

Wm.8territt 

Wm.  Dwyer 

Finla  L.  Jones 

George  E.  Merry . . 
Lynn  H.  Barrows.. 

O.M.Punch 

Edward  McGum.. 

L  J.  Whitney 

Archie  Ventras 

Martin  Hickey 

Wm.  M.  Sterritt... 
Wm.  F.  Gueniher. . 

Peter  Fefix 

Steve  Bosadd 

FruikSiepoekene., 

DanYutek 

Mikel^m 

Frank  Komoki 

T.F.  Moran 

Edward  Quans 

Edward  J.  Burns . . 
John  McCarthy. .. 
Roy  Legan 


Rank. 


InqMctor 

Inqwotor 

Inspector 

Inspector 

Inspector 

Inspector 

Inqpector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector , .. 

Chauffeur 

Chauffeur 

Electrical  engineer. 
Electrical  engineer. 
Foreman  of  borings 
Foreman  <rf  borings 
Foreman  of  borings 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

BoaUnan 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Axeman 

Axeman. . ! 

Axeman 

Axeman 

Labwer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


t6 

A 
4 
4 
4 

4 
4 
d 
3 
3 
3 
3 
115 
100 
160 
150 
5 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00  per  day 
00  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
60  per  day 
50  per  day 
60  per  day 
50  per  day 
per  month 
p<r  month 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Services. 


$1,680 

130 

1.291 

208 

208 

116 

104 

909 

948 

1.074 

968 

276 

211 

993 

785 

486 

825 

572 

404 

732 

723 

399 

27 

607 

12 

282 

165 

78 

534 

318 

207 

285 

255 

168 

282 

120 

36 

69 

237 

156 

138 

81 

315 

120 

45 

474 

954 

972 

927 

435 

492 

667 

787 

642 

687 

488 

420 

312 

528 

280 

252 

44 

34 

46 

44 

34 

10 

230 

390 

178 

38 

43 


00 
00 
50 
00 
00 
00 
00 
50 
50 
50 
60 
50 
45 
55 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

5o; 

501 
50 

60 

ooi 

00' 

oo; 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


Travel. 


»60  60 

124  33 

193  01 

24  24 

908 


1  30 


Total. 


$1.680  00 

130  00 

1.291  50 

208  00 

206  00 
116  00 
104  00 
969  50 
948  50 

1,074  60 
968  60 
276  50 
261  95 

1.117  88 
978  01 
509  34 
834  06 
572  00 
404  00 
782  00 
723  00 
899  00 
27  00 
507  00 
12  00 
282  00 
165  00 
78  00 
534  00 
319  30 

207  00 
285  00 
255  00 
168  00 
282  00 
120  00 

36  00 
69  00 
237  00 
156  00 
138  00 
81  00 
315  00 
120  00 

45  00 
474  00 
954  00 
072  00 
927  00 
435  00 
492  00 
667  50 
787  60 
642  50 
687  60 
488  00 
420  00 
312  00 
528  00 
280  00 
252  00 

44  00 
34  00 

46  00 
44  00 
34  00 
10  00 

230  00 

390  00 

178  00 

38  00 

43  00 
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Constniction  of  Barge  Canal  —  Erie  Canal  —  (Continued). 

Chaptflr  147.  Lawi  of  1903,  and  Mnendatory  km. 


NAME. 


MikaOoefael 

J.  P.  Uwy«r 

i.  W.  Frahar,  Jr. . . 

J.H«t 

F.J.  Madden 

J.B.Roberta 

Xmo  Dumberr 

T.R.Gaffiiey 

J.  Dowd 

John  M.  Coleman. 
M.  H.MeConuBll.. 
R.  N.Hale 

C.  E.  Crowley 

N.J.O'Mealtt.... 

E.  A.  Cloee 

E.  W.Burke 

K.H.  Dix 

E.L.  Kelly 

W.T.Burke 

C.R.Elliott 

M.Kirech, 

G.  A.  Lewis 

J.  E.  McNulty.... 
T.  E.Williami.... 
E.  M.Ryan 

B.  MoCabe 

E.  C.Warren 

D.  Lawler 

J.Corbett 

R.T.  Speigel 

C.L.  Foster 

JohnRitaenthalar. 

C.  Komeo 

Hairy  E.Roae 

H.B.  Riesterer.... 

J.  M.  Pagan 

LeonSimpaon 

C.R.Kir^. 

F.  B.  Monaghan. . . 

John  J.  Lynch 

A.  T.  Sinclair 

Peter  Arnold 

Cornelius  Crowley. 
M.  Unger 

E.  B.Male 

Wm.  Harria 

Ira  J.  Faster 

C.  H.SeheIl 

JohnPinnegan. ... 
Patrick  O'Donnell. 
George  MoFarland. 
Jose^  Rickard.... 

LeoG.  Cooley 

Irving  O'Keefe.... 
George  Milliner. . . 

Rok.Polko 

M.  Cunningham. . . 

Joseph  Carson 

Jacob  Weekley.... 
Roland  West^ook. 
Henry  Madden. . . . 
ThoB.  H.  Lee,  Jr... 
Ralph  Beebe 

F.  J.  Bauman 

W.J.Kewin 

H.  J.  Wolfe 

Sylvanus  Bailey. .. 

J.  H.  Madden 

J.J.Westbrook... 

J.F.CarroU 

R.  Maxwell 

.W.Brandt 


Rate  of 
oompenaation. 


Labonr 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
liaborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 

Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 
Laborer 


t2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Oeifioea. 

TiaYeL 

130  00 

226  00 

604  00 

614  00 

622  00 

260  00 

14  00 

16  00 

22  00 

8  00 

230  00 

228  00 

106  00 

628  00 

38  00 

496  00 

122  00 

418  00 

80  00 

106  00 

600  00 

72  00 

636  00 

106  00 

626  00 

654  00 

464  00 

106  00 

106  00 

674  00 
666  00 

500  00 

620  00 

608  00 
588  00 

26  00 

26  00 

20  00 

80  00 

60  00 

626  00 

212  00 

58  00 

468  00 

646  00 

652  00 

642  00 

724  00 

112  00 

106  00 

656  00 

626  00 

606  00 

554  00 

632  00 

42  00 

16  00 

12  00 

112  00 

146  00 

168  00 

114  00 

184  00 

626  00 

106  00 

470  00 

158  00 

106  00 

112  00 

550  00 

712  00 

610  00 

Total 


130  00 

226  00 

604  00 

614  00 

522  00 

260  00 

14  00 

16  00 

22  00 

800 

230  00 

228  00 

106  00 

628  00 

38  00 

496  00 

122  00 

418  00 

80  00 

106  00 

600  00 

72  00 

636  00 

106  00 

626  00 

654  00 

464  00 

106  00 

106  00 

674  00 

656  00 

600  00 

620  00 

608  00 

588  00 

26  00 

26  00 

20  00 

80  00 

60  00 

626  00 

212  00 

58  00 

468  00 

646  00 

652  00 

612  00 

724  00 

112  00 

106  00 

656  00 

626  00 

606  00 

554  00 

632  00 

42  00 

16  00 

12  00 

112  00 

146  00 

168  00 

114  00 

184  00 

626  00 

106  00 

470  00 

158  00 

106  00 

112  00 

550  00 

712  00 

610  00 
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Construction  of  Barge  Canal — Erie  Canal — (Concluded). 

Chapter  147,  Laws  of  1908,  and  amendatory  laws. 


NAME. 


Joie|m  Bcrgfir 

A.  R.  Poyaer 

T.  J.  Griffin 

Wm.  A.  Baal,  Jr.. 

CariTuflcher 

Wm.Swarto 

C.  Henry  Harriflon. 

Patrick  Slayin 

Jacob  SneU.Jr 

Wm.  CanoQ 

Homer  Snell 


Rank. 


Laborer 

Laborer .... 

Labcver 

Laborer 

Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 


Rate  of 
compensation. 


(2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
5  per  monw 
5  per  month 
5  per  month 
5  per  month 

5  per  month 
7  per  month 

6  per  month 


Serrioes. 


1586  00 
648  00 
98  00 
722  00 
60  00 
60  00 
60  00 
60  00 
42  00 
63  00 
30  00 


Travel. 


ToUL 


Inetrumenia.  toob  and  appliances. 

Office  rent 

Fuel  and  tight 

Stationery  and  printing 

Telephone  and  teiegrM)h 

Poetege.. 

MisoaUaneous 


Incidental  Expenut. 


1151  62 
4,304  24 
'  480  63 

364  84 
1,941  75 

469  59 
19.073  83 


Total. 


$586  00 
648  00 
98  00 
722  00 
60  00 
60  00 
60  00 
60  00 
42  00 
63  00 
30  00 


1245.70972 


26.78650 


$272,56622 


Chadakoin  River  Improvement. 

Chapter  758,  Laws  of  1913. 


NAME. 


Edward  J.  Govern. 
Edward  J.  Govern. 

J.J.  Hynea,  Jr 

J.  J..  Hynea,  Jr 

F.V.Searb 

John  J.  Nugent — 
Tracy  B.Smith... 

J.  Loewy 

S.  Roaenberg 

E.J.  Maguire 

R.  O.Graham 

WimamEUund... 


Divirion  engineer. 
Divirion  en^noer. 
AaaiBtant  en^qnoer . 
Aflsistant  engineer . 

Estimate  clerk 

Chauffeur 

Draftsman 

Draftsman 

Leveler 

Rodman 

Laborer 

Laborer 


Rate  of 
compensation. 


$350  per  month 
400  per  month 

5  00  per  day 

6  OOperdav 
150  per  month 
1 15  per  month 

5  00  per  day 
4  50  per  day 
4  50  per  day 
3  50  per  day 
2  00  per  day 
2  00  per  day 


Services. 

Travel 

$31  96 
26  03 

294  25 

47  66 

64  69 

5  75 

15  91 

$64  52 

210  00 

156  00 

69  81 

11  13 

15  00 

216  00 

306  00 

147  00 

72  00 

72  00 

Livery 

Fuel  and  light. 
Postage. 


Incidental  Expenses. 


Office  rent 

Telephone  and  telegraph. 
Miscellaneous 


Total. 


$14  50 

66 

46 

22  00 

4  65 

41  20 


Total. 


$31  96 

90  55 

504  25 

203  66 

134  50 

16  88 

30  91 

216  00 

306  00 

147  00 

72  00 

72  00 


$1,825  71 


83  47 
$1,909  18 
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Chemung  River  Improvement. 

Chaptar732,U«iori»13. 


NAME. 


Rank. 


Edwird  J.  GoTOTO DirinoD  mtpamt. 

C.  L.  Bftldwin '  AabtMit  engiiieer. 

John  J.  NufMit Chanffcur 

B.  S.  BatoooM iLev«ler 

E.  U.  Middletoo  Rodman 

W.M.J.LewM Rodman 

C.  E.  Heydi Rodman    

F.G.Kimball rhaiuman 

D.  M.  Boww Boatman 

J.  J.  Donnelly Laborer     


Rate  of 


Travel 


1400  per  month 
7  00  per  day 
1 15  per  montn 
4  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  00  per  day, 
3  00  per  day, 
2  00  per  day! 


125  81 

119  00 

7  42 

99  00 

42  oo; 

14  OOl 
21  001 
45  00 
21  00 
14  00 


$15  80 

78  90 

8  00 


IneidmkU  Expm»e», 

Stationery  and  printinK 10  05 

MiecellanooiM 18  25 

Total 


Total 


141  61 
197  90 
15  42 
99  00 
42  00 
14  00 
21  00 
45  00 
21  00 
14  00 


$510  93 


18  30 


$529  23 


Canisteo  River  Improvement, 

Chapter  750.  Laws  of  1913. 


NAME. 


Edward  J.  Govpm . 
Waldo  G.  Wildes.. 

C.  L.Baldwin 

F.  W.  Se&rb 

John  J.  NuKont. . . 

B.  S.  Bascomo  

E.G.  MiddleUm  . 
W.  M.  J.  Lewis. .. 

F.G.  KimbaU 

E.  J.  Bullis 

D.  M.  Bowcfi 

J.  J.  Donnelly 


Rank. 


Division  enKinccr. 
Resiilont  engineer. 
.\i(Hi.^tant  entaneer . 
I'^timatc  clerk.  . . . 

ChaviflFeur 

Lcveler 

Rodman 

Roeman 

rhainnian 

Chainman 

Boatman 

Laborer 


Rate  of 
compenaation. 


$400  per  month 

250  per  month  ^ 

7  00  per  dav 

150  per  month 

100  per  month 

4  50  per  day 

3  50  per  day 

3  50  per  day 

3  00  per  day 

3  00  per  day 

3  00  per  day 

2  00  per  day 


Services. 


$25  80 

16  13 

392  00 

9  68 

6  45 

220  50 

178  50 

94  50 
168  00 

24  00 
114  00 

58  00 


Travel. 


Stationery  and  printing . 
Telephone  and  telegraph , 
MifloollaneouB 


Incidental  Expentet. 


00 
10 


$4 

3 

257  29 
3  50 
3  50 


ToUl. 


$29  80 

19  23 
M9  29 

13  18 

9  95 

220  50 

178  50 

94  50 
168  00 

24  00 
114  00 

58  00 


$0  60 

70 

42  05 


$1,578  95 


43  35 


Total $1 ,  622  30 
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EUicoU  Creek  Improvement. 

Chapter  824.  Lava  of  1913. 


NAME. 

Bank. 

Rate  of 
compensation. 

Senrioea. 

Travel 

— = — =1 
Total. 

Edward  J.  Govern 

Diririon  engineer 

•400  per  month 
7  00  per  day 
5  00  per  day 
4  00  per  day 
3  60  per  day 
3  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 

$12  91 
56  00 

340  00 
88  00 
70  00 

136  00 
76  00 
30  00 
64  00 
78  00 
30  00 

1 

126  70 

44  86 

69  70 


839  61 

Edward  Anderberg 

Anntant  ftnginmr  . 

100  86 

Bur  M.  Stark 

Levoler 

409  70 

WaherG.  Dubey 

Rodman 

88  00 

Poweil  Wall 

Rodman 

70  00 

NeboQ  E.  Uttbbell 

Boatman  . 

136  00 

Chas.  J.  Kennedy 

76  00 

F.  B.  Lent 

liahorer 

30  00 

Emory  D.Haley 

Laborer 

64  00 

Ernest  J.  Culman 

hthnm 

78  00 

JohnStapkton 

30  00 

Stationery  and  printing 

Incidental  Bxpenm. 

to  80 
20 

20  00 
06 

21  43 

SI. 121  16 

Poetage 

vDico  r0fii 

MiflfeilaiMouii 

42  48 

Total 

11.163  64 

BerghoUz  Creek  Improvement, 

Chapter  729.  Laws  of  1913. 


NAME. 


Edward  J.  Govern. 

O.  L.  Burdett 

John  Mockier 

M.  G.Cain 

LynnH.Barrow8.. 
Wm.  F.  Guenther. 

C.  Keunro 

LeoG.Cooley 

Harry  E.Raae 

H.  B.  Rieeterer . . . . 


Rank. 


Diviaionentpneer., 
Anietant  engineer . 

Draftsman 

Rodman 

Axeman 

Boatman 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


$400  per  month 
6  00  per  day 
4  00  per  day 
4  00  per  day 

2  50  per  day 

3  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 


$12  90 
96  00 
68  00 
36  00 
27  50 
18  00 
20  00 
10  OOl 
18  00! 
12  OOl 


Travel. 


Misoellaneous. 
Total.... 


IjuidenUU  Bxpetue*. 


$21  00 
60  10 


$3  90 


Total 


$33  90 

146  10 
66  00 
36  00 
27  50 
18  00 
20  00 
10  00 
18  00 
12  00 


$389  60 


8  90 
$393  40 
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Surveys  for  State  Board  of  Claims. 

Chipl«r811.Uwiori911. 


NAME. 


lUnk. 


lUtoof 


J.V.Hofftn 

O.  F.B«Do«« 

J.  B.  Suminen 

R.H.  Merrill  

R.  H.  MerriU 

H.R.WickhMn 

L.G.  Fkher 

H.  H.  Stick  oey,  Jr.  . 
Frederick  T.  Uwton 

E.  S.OverUucb 

JoWph  h\fir\l     

P»ul  A.  Volckw 

H.  Clyde  K«*     .... 
G.  M.  Colony       . . . . 

John  M.  baritry 

M.  A.  I)an\illp     .... 
Frank  M.  Stswui.   . . 
K.  R.  Schulu-     ... 
Harry  (joUlnian   . . . . 
Fr«i  H.  Palmer    .  . . . 

Wm.  Slattcry 

John  F.Carroll 

Patrick  Tracy 

Tho8.  Cleary 

F.  A.  Macomber 

J.  J.  Lynch 

Edwani  McGiim 

Martin  Hickey 

In  J.  Lester 

M.  Mungcr 


J. 


Rcndent  eofcioeef . . 
Readent  mgJMm . . 
AniftAnt  enidoeer . . 
Aoirtani  enoDeer . . 
Auifltjuii  anKiDeer. 
Aautant  enfcinmr 
AflOBtant  enionoer 
AiMiiitant  enmnarr .  . 
Anwtaat  entcmeor . . 

Lcveler   

Levcler 

liCveler 

DraftAcnan 

Ko<lnuui 

Kotlman 

Hodman 

( 'haimnan 

Chaiiinuui 

Chaimnan 

Foreman  of  IwrinxB 

I.At)orer  

Laborer 

Lalwrer 

I.Aborcr 

I.Aborer 

I>aborer 

laborer 

Laborer 

Laborer 

Laborer 


$250  pflrmoDth 
235  per  month 
7  OOpercUy 
A  00  per  day 
7  00  per  day 
6  (K)  per  day 
6  00  per  day 
5  (K)  per  day 
5  00  per  day 
5  00  per  day 
4  50  per  day 

4  50  per  day 

5  00  per  day 
4  00  per  day; 
3  SOperdayl 
3  50  per  day 

3  00  per  day 
2  50  per  day 
2  50  per  day 

4  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Senricei 


tS  33 
29  03 

14  00 

e  00 

«S  00 


6 

84 


00 
00 


50  00 
10  00 
25  00 


4 

9 


50 
00 


155  00 
24  00 


7 

31 

9 


50 
00 


10  00 

17  50 

752  00 

220  00 

2  00 

32  00 

36  00 

22H  00 

248  00 

142  00 

106  00 

00 

00 


2 
2 


Trm^L 


Fuel  and  light 

Telephone  and  telof^raph . 

Miscellaneous 


IncideaUd  Expenua. 


12  20 

31  31 

665 

2  35 


18 

4 

54 


15 
60 
58 


18  30 

5  50 

21  10 


3  98 
5  20 


75 


93 
64 


70 

8o; 


1  60' 

10  80| 

16  goi 

72  00 
29  50 
18  34 


S107  75 

52 

204  80 


Total. 


Total 


110  58 

60  34 

20  55 

835 

81  15 

10  60 

138  58 

68  30 

15  50 

46  10 

4  60 

900 

165  00 

27  98 

12  20 

31  50 

9  75 

10  00 

17  50 

845  70 

284  80 

2  00 

33  60 

46  80 

243  90 

320  00 

171  50 

124  34 

2  00 

2  00 


12.814  07 


313  07 


13,127  14 


Surveys,   Field    Notes   and   Manuscript    Maps. 

Chapter  511,  Laws  of  1912;  Chapter  290.  Laws  of  1913. 


NAME. 


L.G.  Fisher 

George  D.  Kellogg. 

J.  TBixby 

H.  J.  Simmclink.. . 

Joseph  Bleich 

Jacob  Gadlowiti... 

W.B.  Green 

W.  H.  Ginnity 

W.R.  MiUer 

W.M.J.  Lewis... 

E.  J.  Maguire 

W.B.Green 

W.  H.  Saunders . . . 

A.  F.  Truex 

P.C.Rock 

W.H.  Davis 

M.  H.  MoConnell. 
J.G.Flynn 


Rank. 


Assistant  engineer 
Assistant  engineer 
Assistant  enf^eer 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chainman 

Chainman 

Chiunman 

Chainman 

Chainman 

Chainman 

Chainman 


Rate  of 
compensation. 


16 
6 
6 
5 
4 
4 
3 
4 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
(K)  per  day 
(X)  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 


Services. 


$672  00 
150  00 
108  00 
585  00 

85  50 

49  50 
311  50 
208  00 
168  00 

91 

91 


00 
00 


66  00 
33  00 

222  00 
5  00 

260  00 
27  50 
35  00 


Travel. 


121 
3 


26 
70 


60 


85 


60 


Total. 


$603  26 

153  70 

108  00 

585  00 

85  80 

50  10 

311  50 

206  00 

168  00 

91  00 

91  00 

66  00 

33  85 

222  00 

5  00 

260  00 

28  10 

35  00 
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Surveys  J  Field  Notes  and  Manuscript  Maps  —  (Concluded). 

Chapter  fill.  Um  of  1912;  Chapter  290,  Lam  of  1913. 


NAME. 


A.B.  Chappell 

JiAn  MocKMr 

Chae.  R.  Zonch.... 

W.  J.  Bun» 

^maH.  BaiTOWB... 

FmlaL.  Jonea 

L.  Durnherr 

D.  M.  Bowva 

M.H.  MoConnetl.. 

JohnRoekl 

T.  F.  Moran 

W,  T.  Burke 

C.R.Kirby 

F.  B.  Monaghan.... 

J.  P.  Lawyer 

J.  Hart 

F.J.  Madden 

C.  Kninro , 

M.  Cunningham 

E.  L.  Kefly 

Joseph  Carwm 

Henry  Madden 

Roland  Weatfarodk 

John  F.Carroll 

H.  L  IngenoU 

LeoG.  Co<^ 

Chas.  J.  Kennedy. . 
Emory  D.  Haley . . . 
Ernest  J.  Culmann. 

John  Stapleton 

Austin  P.  Henry... 


Rank. 


Draftsman. 
Draftsman. 
Draftsman. 

Tracer 

Axeman.. . 
Axeman... 
Boatman. . 
Boatman. . 
Boatman. . 
Boatman. . 
Boatman. . 
Laborer. . . 
Laborer. . . 
Laborer. . . 
Laborer. .. 
Laborer... 
Laborer... 
Laborer. .. 
Laborer . . . 
Laborer. .. 
Laborer. .. 
Laborer. . . 
Laborer... 
I^aborer . . . 
Laborer. .. 
Laborer... 
Laborer. . . 
Laborer. . . 
Laborer. . . 
Laborer. . . 
Laborer. . . 


Rate  of 
compensation. 


$5 
4 

5 
83  33 
2 
2 
3 
,  3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
'  2 
2 
2 
2 
2 
2 


00  per  day 
00  per  day 
00  per  day 
per  monu 
60  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Services. 


S490  00 
IflSOO 
345  00 
312  55 
100  00 
35  00 

39  00 
24  00 
42  00 
24  00 

312  00 
26  00 
20  00 
26  00 
24  00 
12  00 

104  00 
2 

208 

208 

208  00 

40  00 
18  00 

6  00 
158  00 
4  00 
54  00 
80  00 
28  00 
80  00 
16  00 


00 
00 
00 


Travel. 


Statbnery  and  printing . 
Miscellaneous 


Ineidental  Expeiuet, 


Total. 


147  94 


3  50 


8  95 
2  25 
4  25 


Totol. 


1490  00 
215  94 
345  00 
312  55 
100  00 

38  50 

39  00 
24  00 
42  00 
24  00 

312  00 

26  00 

26  00 

26  00 

24  00 

12  00 

104  00 

2  00 

208  00 

208  00 

208  00 

48  95 

20  25 

10  25 

158  00 

4  00 

54  00 

80  00 

28  00 

80  00 

16  00 


$0  10 
239  09 


16,481  45 


239  19 


16.720  64 


Summary. 
The  foregoing  tables  are  summarized  as  follows: 

Ordinary  Repairs  to  Canals, 

1.  Erie  canal,  chapter  646,  Laws  of  1912 $9,078  06 

Construction  of  Barge  Canal. 

2.  Erie  canal,  chapter  147.  Laws  of  1903,  and  amendatory  laws 272,656  22 

Special  Work. 

3.  Chadakoin  river  improvement,  chapter  768,  Laws  of  1013 1 ,909  18 

4.  Chemung  river  improvement,  chapter  732,  Laws  of  1913 629  23 

6.  Caxusteo  river  Improvement,  chapter  760,  Laws  of  1913 1 ,  622  30 

6.  ElUoott  creek  improvement,  chapter  824,  Laws  of  1913 1 ,  163  64 

7.  Bergholts  creek  improvement,  chapter  720,  Laws  of  1013 393  40 

Special  Surveys. 

8.  Surveys  for  Board  of  Claims,  chapter  811,  Laws  of  1911 3, 127  14 

0.  Surveys,  field  notes  and  manuscript  maps,  chapter  611.  L.aws  of  1912,    and 

chapter  290,  Laws  of  1913 6,720  64 

Total $297,099  81 
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TERMINAL  ENGINEER'S  REPORT. 


State  of  New  York, 
Department  of  State  Engineer  and  Surveyor, 

Barge  Canal  Terminals, 
Terminal  Engineer's  Office. 

Albany,  October  1,  1913. 
Hon.  J.  A.  Bensel,  State  Engirieer  and  Surveyor,  Albany,  N,  Y.: 

Sib, —  I  have  the  honor  to  submit  herewith  my  annual  report 
as  Terminal  Engineer  for  the  fiscal  year  ended  September  30, 
1913. 

During  the  past  year  the  organization  and  the  handling  of  the 
work  in  this  bureau  has  been  the  same  as  outlined. in  my  last 
annual  report.  The  engineering  force,  however,  has  been  in- 
creased, owing  to  the  numerous  construction  contracts  on  which 
active  operations  have  been  in  progress  during  the  past  season. 

Since  my  last  report  contract  plans  have  been  completed  for 
walls,  piers,  excavation,  etc.,  in  connection  with  terminals  at 
Troy,  Erie  basin  (Buffalo),  Fort  Plain,  Plattsburg,  Port  Henry, 
Frankfort,  Oswego  and  Watkins.  In  addition,  preliminary  sur- 
veys and  tentative  studies  for  terminals  at  several  other  locali- 
ties  have  been  in  progress. 

During  the  year  work  has  been  put  under  contract  in  connec- 
tion with  the  terminals  at  Whitehall,  Fonda,  Ilion,  Amsterdam, 
Utica,  Kome,  Lockport,  Fort  Plain,  Plattsburg,  Port  Henry  and 

Frankfort. 
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A  tabular  statement  of  all  contracta  awarded  to  date  follows: 


Ij 

LmtigD. 

^ss;'' 

^H? 

1 

Ill 

F<              rd.. 

g.;;^cS=S^ir^:::: 

*t  .78100 

la  .tMaoo 
'.mm 

«o8;o7ioo 
>;ioo 

1     .14}  00 

tt«.4H  00 

Mf.siu  00 
mIbmoo 

3>!30»00 

lis 

H.3«l  70 
M7,]0tM 

M.MOIO 
120.su  M 

MS.tMOO 

! 

T-A 

', 

.Udhch  t  HkU.  Ibo 

AiUi  Emr'K  *  Coni'i  Co 

}EM.SZi'-"."'' . . ::: 

n,309  w 

l«g.332  00 
1«,TS2  00 
TS.8S2  00 

1! 

PmHcnry..'. 
Fnnkfon  .... 

48.(48  U 

N.  Y.  8UU  Dttdidoii  Connntni  .... 
Aelu  Kutr't  i  CodI'e  Co 

ToUk 

ssisTsoo 

ll.877,S24  00 

ll.SW.882  SO 

tl.S62.14Z  30 

In  addition  to  tlie  aliove-nieiitionod  contracta,  plans  and  specifi- 
catiiiiiH  have  been  foniplot^d  for  work  as  follows: 


T 

^l^o. 

Location. 

^^£- 

Erie  i»^a  (BuRaio) 

Up  to  tho  ond  of  tlie  fiscal  year  the  Canal  Board,  aside  from 
tlie  places  before  enumerated,  lias  approved  locations  for  termi- 
nals at  the  f<)Ilowing  places:  Varick,  Waterford,  St.  Jobnsville, 
Colioes  and  Ohio  basin  (Buffalo). 

Terminal  contracts  which  have  been  let  and  are  prepared  for 
kttinfi:  cover  the  construction  of  dockwalls  and  approaches  and 
the  dredging  of  harbors.  In  many  instances  the  work  is  far  ad- 
vanced and  contracta  are  nearing  completion. 

SoVTUEEN    DiVISIOX. 

Work  on  the  Southern  Division  has  been  under  the  charge  of 
Terminal  Division  Ejigineer  Carleton  Greene.  Itr.  Greene  re- 
ports progress  on  the  sites  of  the  various  terminals  as  follows: 


SI 


11 
1 1 


•      • 


•  » 


I 

1 

11 


If 

i| 

n   I 


i     » 
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Port  of  Call,  Dyckman  Street 

Plans  and  studies  have  been  made  to  fit  the  plans  proposed  by 
the  Board  of  Estimate.  Surveys  and  investigations  have  been 
made  for  a  possible  change  of  location  of  the  Port  of  Call  to  a 
point  north  of  the  Harlem  Ship  canal. 

Bronx  Terminals, 

Complete  investigations  have  been  made,  including  surveys, 
wash  borings  and  soundings  to  determine  location  of  rock  at  sites 
proposed  for  terminals  on  Bronx  river  and  Eastchester  creek. 

•  Greenpoint. 

Surveys,  wash  borings,  studies,  plans  and  specifications  have 
Ixjcn  made  and  test  piles  driven  for  dredging,  moving  concrete 
factory,  new  pier,  etc.,  for  the  terminal  at  this  point  Levels  at 
this  point  have  been  connected  with  those  of  United  States  Coast 
Survey.  Studies  have  been  made  for  freight-handling  machinery 
in  connection  with  the  terminal. 

Goivanus  Bay. 

Surveys  and  wash  borings  have  l)een  completed  and  test  piles 
driven.  An  extensive  study  of  large  concrete  piles  for  the  bulk- 
head wall  has  been  made.  Studies  and  estimates  for  various 
types  of  bulkhead  wall  have  been  made.  Studies  and  estimates 
for  various  types  of  bulkhead  wall  have  been  completed.  Plans, 
specifications  for  dredging,  filling,  extension  to  Hicks  street 
sewer  and  bulkhead  walls  have  been  made.  A  large  amount  of 
data  was  collected  for  the  use  of  the  Attorney-General  in  the 
claims  of  the  Beard  and  Poillon  estates. 

Eastern  Division. 

Construction  on  the  Eastern  Division  has  been  under  the  direct 
supervision  of  the  Terminal  Engineer,  assisted  by  Resident  Engi- 
neer H.  O.  Schermerhorn.  On  this  Division  construction  is  in 
progress  at  Plattsburg,  Whitehall,  Fort  Edward  and  Mechanic- 
ville  on  the  Champlain  canal;  and  at  Albany,  Schenectady, 
Amsterdam,  Eonda,  Fort  Plain,  Little  Falls,  Herkimer,  Ilion 
and  Frankfort  on  the  Erie  canal.     Terminals  under  contract  at 
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Fort  Edward,  Meclianicvillo,  Albany,  Little  Falls  and  Ilion  are 
more  than  50  per  cent  completed. 

TemUndl  Contract  No.  2  —  Albany. 

The  construction  on  this  contract  is  in  charge  of  A.  C.  Rich- 
ards, Assistant  Engineer.  The  site  of  the  Albany  terminal  is 
in  the  lumber  district  and  runs  from  North  Ferry  street  north- 
erly 1,500  foot.  The  dockwall  is  to  be  1,510  feet  long  and  will 
consist  of  a  girder  wall  8  feet  high,  supported  on  a  row  of  con- 
crete sheet-piles  interl(K*ked  and  a  row  of  square  piles  18  inches 
in  front  of  the  sh(H.»t-pik*s,  spread  GV2  foot  center  to  center.  The 
wall  is  c(>niie(*t<xi  by  means  of  reinforced  concrete  ties  to  anchor- 
ages supported  on  two  anchor  piles  each.  The  anchors  are  be- 
hind the  old  dockwall  and  at  an  average  distance  of  45  feet  from 
the  now  wall.  These  ties  are  20  feet,  center  to  center.  All  con- 
crete work  is  heavily  reinforced. 

The  contract  for  constructing  the  terminal  at  Albany  was  let 
to  the  Ra;>^nond  Concrete  Pile  (.^ompany  of  Xew  York  on  August 
f30,  1912.  Work  was  commenced  in  October,  1912,  and  the  con- 
tractor completed  the  driving  of  the  anchor  piles  and  placed  the 
concrete  anchorages  and  portions  of  the  ties  behind  the  old  dock- 
wall  during  the  fall  and  early  winter,  closing  down  construction 
work  in  December.  The  work  was  resumed  in  April,  1913,  and 
preparations  were  immediately  made  for  casting  the  reinforced 
concrete  sheet  and  square  piles.  This  work  was  completed  the 
latter  part  of  August,  1913.  Pile  driving  was  begun  in  June, 
1913,  and  to  date  has  been  completed  for  a  distance  of  1,175 
feet  The  driving  has  run  from  easy  to  very  hard.  Numerous 
boulders,  interfering  in  one  place,  necessitated  dredging  before 
piles  could  be  placed.  All  piles  were  driven  from  a  floating 
plant,  using  a  6,000-pound  hanuner. 

The  concrete  girder  wall,  supported  on  the  piles,  is  completed 
to  Sta.  6  +  90.  The  work  is  being  rapidly  pushed  on  the  re- 
mainder of  the  wall.  Sheet-piles  which  strike  rock  at  an  eleva- 
tion greater  than  -20  are  to  be  anchored  to  the  rock.  Attempts 
have  been  made  to  drill  the  rock  for  these  anchorages  by  operat- 
ing the  drill  through  holes  left  in  the  sheet-piles  for  that  purpose. 
These  attempts  have  not  been  successful.  Work  has  not  been 
abandoned,  however,  and  new  methods  will  be  devised. 
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The  track  of  the  D.  &  H.  R.  R.,  which  ran  through  the  terminal 
site^  was  removed  to  a  new  location  125  feet  from  the  face  of  the 
new  dockwall.  The  telephone  line^  water  hydrants  and  horse-car 
line  have  been  removed  from  the  right  of  way.  The  finished 
portion  of  the  dock  has  already  been  used  to  unload  cargoes  of 
Jumber  and  brick. 

Terminal  Contract  No.  3 . —  Little  Falls. 

This  contract  provides  for  the  construction  of  a  harbor  and  a 
concrete  dockwall  on  the  south  side  of  the  Mohawk  river,  about 
800  feet  west  of  the  Hansen  avenue  bridge  at  Little  Falls.  This 
contract  was  awarded  to  the  Aetna  Engineering  and  Contracting 
Co.  of  Herkimer,  N.  Y.,  on  August  13,  1912.  Construction  work 
is  in  charge  of  H.  J.  Stabile,  Leveler. 

The  work  of  removing  rock  spoil  from  the  site  of  the  wall  was 
begun  in  the  latter  part  of  October,  1912.  In  November  the 
hydraulic  dredge  General  Herkimer  started  to  excavate  material 
within  the  limits  of  the  harbor.  Early  in  the  spring  of  1913  a 
coffer-dam  was  constructed,  inclosing  the  rock  excavation  in  both 
terminal  harbor  and  the  Barge  canal  channel  in  front  of  the  ter- 
minal. About  August  1  the  contractor  began  to  place  concrete  in 
the  dockwall.  All  concrete  was  mixed  with  a  rotary  cube  mixer, 
located  200  feet  from  the  forms.  About  3,000  cubic  yards  of 
concrete  were  placed  during  the  months  of  August  and  September 
and.  a  total  of  20,000  cubic  yards  of  material  has  been  excavated 
to  date.  All  parts  of  the  work  are  well  under  way  and,  with 
suitaMo  wofither  conditions,  construction  should  be  completed  by 
January  1,  1914. 

Terminal  Contract  No.  5  —  Mechanicville, 

Under  this  contract  a  harbor  and  dockwall  are  to  be  constructed 
on  the  west  side  of  the  Hudson  river  at  River  street.  Mechanic- 
villa  The  contract  was  awarded  to  E.  Brown  Baker  of  Herki- 
mer, N.  Y.,  on  September  4,  1912.  J.  E.  Hall,  Assistant  Engi- 
neer, is  in  charge  of  construction. 

An  earth-filled  coflFer-dam,  650  feet  in  length,  constructed  with 
round  timbers,  sheeted  on  both  sides,  was  built  around  the  entire 
site  of  the  dockwall.  Actual  construction  work  was  begun  in 
Vol.  L— 12 
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August^  1913.  By  the  end  of  the  fiscal  year  Bufficient  rock  had 
been  excavated  from  the  cut  to  allow  the  construction  of  170 
linear  feet  of  dock  wall,  135  feet  of  which  has  been  completed, 
in  addition  to  the  return  wall  at  the  north  end.  The  site  of  the 
work  was  kept  unwatered  by  the  operation  of  one  6*inch  pump. 
All  drilling  was  done  by  one  tripod  drill,  and  the  excavated  ma- 
terial was  removed  from  the  cut  in  buckets  by  a  stiff-legged 
derrick  and  spoiled  temporarily  in  the  rear  of  the  wall,  until 
such  time  as  the  material  may  l)e  needed  for  backfill.  The  con- 
crete was  deposited  in  the  forms  from  bottom  dump  cars,  running 
along  a  track  laid  on  an  overhead  trestle,  the  concrete  reaching 
the  forms  through  steel  chutes.  Sixteen  per  cent  of  the  construc- 
tion work  on  this  contract  has  been  completed. 

Terminal  Contract  No.  6  —  Whitehail. 

This  contract  provides  for  the  construction  of  a  harbor  and 
dockwall  on  tlie  west  side  of  the  Champlain  canal,  south  of 
Saunders  street  bridge,  Whitehall.  The  contract  was  awarded  to 
A.  M.  Banker  of  Gloversville,  N.  Y.  Assistant  Engineer  F.  B. 
Holmes  has  been  in  charge  of  the  work  for  the  State. 

The  contractor  began  active  operations  in  November,  1912, 
and  during  that  month  completed  all  harbor  excavation  except 
rock.  On  April  15,  1913,  a  drill  boat,  a  floating  derrick,  a  float- 
ing pile  driver  and  a  dipper  dredge  arrived  on  the  site  of  the 
work.     With  this  plant  work  was  pushed  with  all  possible  speed. 

The  bottom  encountered  in  driving  piles  was  found  to  be  so 
soft  as  to  necessitate  additional  excavation  and  riprap.  An  al- 
teration to  cover  this  additional  expense  has  been  prepared. 

At  the  north  end  rock  was  encountered  so  near  the  surface  as 
to  preclude  pile  driving,  thus  shortening  the  dockwall  55  feet. 
The  bodv  of  the  wall  was  built  in  thirtv  sections,  the  concrete 
work  being  completed  during  August  of  this  year.  Ninety-one 
per  cent  of  this  contract  has  been  completed  to  date.  There  is 
no  doubt  whatever  that  all  construction  work  will  be  completed 
before  the  expiration  of  the  time  limit,  November  1,  1913. 

Terminal  Contracts  Nos.  7  and  7-A  —  Fort  Edivard. 

Terminal  contracts  Nos.  7  and  7-A  provide  for  the  construction 
of  a  dtx-kwall  on  the  north  bank  of  the  Hudson  river  and  for  the 
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dredging  oi  a  harbor  near  the  foot  of  Eddy  street,  Fort  Edward, 
respectively.  Contract  No.  7- A  includes  also  the  dredging  of  a 
connecting  channel  with  the  Barge  canal  near  lock  No.  2.  As- 
sistant Engineer  W.  C\  Bratton  is  in  charge  of  construction  work 
of  these  contracts. 

Contract  No.  7  was  awarded  to  Aldrich  &  Hall,  Inc.,  October 
3,  1912.  Excavation  was  started  at  the  easterly  end  of  the  pro- 
posed wall  on  June  20,  1913,  by  means  of  a  traveling  derrick 
and  clam-shell  bucket.  At  the  present  time  a  channel  500  feet 
long  has  been  excavated  for  the  crib  foundation  of  the  wall.  Three 
sections  of  crib,  with  a  total  length  of  280  feet,  have  been  com- 
pleted, sunk  into  position  and  filled  with  stone. 

Contract  No.  7-A  was  let  to  the  New  York  State  Dredging 
Corporation  of  Kochester,  N.  Y.,  on  October  14,  1912.  Excava- 
tion was  started  on  June  18,  1913,  by  means  of  a  tower  excavator 
and  derrick  boat.  A  tower  excavator  with  drag-bucket  started 
to  excavate  the  channel  at  the  D.  &  H.  Kailroad  bridge  and  con- 
tinued easterly  to  Sta.  14  +  00,  removing  41,400  cubic  yards  of 
material.  The  derrick  boat  with  orange-peel  bucket  started  to 
work  west  of  the  highway  bridge  and  excavated  portions  of  the 
channel  and  the  harbor  between  Stas.  41  +  50  and  53  +  00,  re- 
moving 41,000  cubic  yards  of  material.  Excavation  was  started 
between  the  railroad  and  highway  bridges  on  August  16,  by 
means  of  a  traveling  derrick  with  Page  bucket,  which  removed 
8,700  cubic  yards  of  material  from  the  channel  between  Stas. 
37  +  50  and  41  +  00.  At  the  present  time  63  per  cent  of  the  work 
on  this  contract  has  been  completed. 

Terminal  Contract  No.  8  —  Schenectady, 

This  contract  provides  for  the  construction  of  a  harbor  and 
dockwall,  situated  on  the  Binne  kill  between  Stiite  and  Fuller 
streets,  Schenectady.  The  American  Pipe  and  Construction  Co. 
of  Philadelphia,  Pa.,  are  tlie  contractors.  Assistant  Engineer 
W.  A.  Treadwell  is  in  charge  of  the  contract.  A  concrete  plat- 
form resting  on  a  wooden  pile  foundation  will  support  a  5-foot 
concrete  dockwall,  1,078  feet  in  length. 

Actual  construction  work  was  begun  in  July,  1913,  when 
foundation  piles  were  driven  in  the  Binne  kill  at  the  south  end 
of  the  proposed  terminal.     These  piles  were  capped,  forming  a 
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bridge,  which  the  contractors  used  in  transporting  material  to 
the  work.  A  trench  has  been  excavated  along  the  line  of  the 
wall,  a  pump  installed  and  the  pile  driving  continued.  The  rip- 
rapping  of  the  slopes  has  followed  the  driving  of  piles.  Ice 
breakers  have  been  constructed  and  filled  with  rock.  Ten  per 
cent  of  the  work  on  this  contract  has  been  completed  to  date. 

Terminal  Contract  No.  9  —  Herkimer. 

This  contract  provides  for  the  construction  of  a  Barge  canal 
terminal  on  the  north  side  of  the  JUohawk  river  just  west  of  the 
highway  bridge  at  Herkimer.  The  contract  was  awarded  on 
October  2,  1912,  to  the  Aetna  Engineering  and  Contracting  Co. 
The  contractors'  plant  was  erected  and  the  excavation  for  the 
wall  was  begun  about  the  middle  of  October,  1912.  The  con- 
tractor began  to  place  concrete  in  the  wall  in  May,  1913,  com- 
pleting the  concrete  work  the  latter  part  of  August  The  wall 
was  backfilled  by  means  of  a  clam-shell  bucket  to  elevation  363.0. 
The  contractors'  plant  was  dismantled  and  removed  from  the 
work  in  September.  No  more  work  will  be  done  on  this  contract 
until  a  dredge  can  \)c  obtained  to  make  the  harbor  excavation. 
II.  J.  Stabile,  Leveler,  is  in  charge  of  this  contract. 

Terminal  Contract   No.    10  —  Fonda. 

The  Barge  canal  terminal  at  Fonda  is  being  constructed  un- 
der terminal  contract  Xo.  10,  by  the  American  Pipe  and  Construc- 
tion Co.  of  Philadelphia,  Pa.  This  work  is  under  the  direction 
of  Assistant  Engineer  C.  R.  DoGraff.  The  contract  was  let  on 
November  25,  1912. 

Active  operations  were  begun  in  May,  1913.  The  dockwall  is 
a  retaining  wall  of  the  gravity  type,  resting  upon  a  subgrade,  a 
suitable  foundation  having  been  encountered,  making  the  use  of 
piles  unnecessary.  Seventy-five  per  cent  of  the  dockwall  has  been 
completed  to  date.  Two  thousand  six  hundred  cubic  yards  of 
material  have  been  excavated.  This  completes  47  per  cent  of  the 
work  on  this  contract. 

Terminal  Contract  No.  11 — Ilion. 
The  construction  of  a  harbor  and  concrete  dockwall  on  the  south 
side  of  the  Mohawk  river,  just  west  of  the  highway  bridge  at 
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Ilion,  is  provided  for  under  terminal  contract  No.  11,  awarded 
to  the  Aetna  Engineering  and  Contracting  Co.,  Herkimer,  N.  Y., 
on  November  25,  1912.  This  contract  is  in  charge  of  H.  J. 
Stabile,  Leveler. 

Construction  work  was  begun  on  March  24,  1912.  Material 
was  excavated  at  the  site  of  tlie  dockwall  to  elevation  369.0.  Test 
piles  were  driven  to  determine  the  number  and  length  of  piles 
required  for  the  foundation.  C/oncrete  work  was  b^un  in  June. 
Two  thousand  seven  hundred  cubic  yards  of  concrete  have  been 
placed  and  1 3,000  cubic  yards  of  material  have  been  excavated  to 
date.  About  7,500  linear  feet  of  foundaticm  piles  have  been 
driven. 

All  work  is  well  under  wav  and  unless  unforseen  obstacles 
arise  contract  work  should  be  completed  early  in  the  season  of 
1914. 

Terminal  Contract  No.  12  —  Amsterdam. 

This  contract  provides  for  the  construction  of  a  harbor  and 
concrete  dockwall  on  rock-filled  cribs  on  the  northerly  side  of  the 
Mohawk  river  at  Amsterdam.  This  contract  was  awarded  to  the 
American  Pipe  and  Construction  Co.  of  Philadelphia,  Pa.,  on 
November  25,  1912.  Assistant  Engineer  C.  R.  DeGraflF  is  in 
charge  of  this  work. 

Clearing  of  the  site  of  the  work  was  begun  in  July,  1913.  By 
the  end  of  September  excavation  had  been  made  for  350  feet  of 
the  proposed  600-feet  dockwall.  Stone  to  be  used  in  filling  cribs 
is  quarried  on  the  site  of  the  work.  One  section  of  crib,  80  feet 
long,  has  been  constructed  and  sunk  in  place.  Ten  per  cent  of  the 
work  on  this  contract  has  been  completed. 

Terminal  (^oniraci  No.  22  —  Fort  Plain. 
The  construction  of  a  terminal  at  Fort  Plain  is  provided  for 
under  terminal  contract  No.  22,  awarded  to  Leary  and  Morrison 
Co.,  Fairport,  N.  Y.  This  work  is  in  charge  of  Assistant  Engi- 
neer C.  R.  DeGraflF,  and  provides  for  the  construction  of  a  harbor 
and  a  concrete  dockwall,  supported  by  a  stone-filled  crib  304  feet 

in  length. 

The  excavation  for  the  dockwall  was  begun  in  the  latter  part  of 
July,  1913,  and  by  the  end  of  September  1,500  cubic  yards  of 
material  had  been  removed  and  placed  in  spoil  bank.     A  coflFer- 
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dam  330  feet  in  length  is  in  process  of  construction  and  is  90 
per  cent  completed.  Two  40-foot  sections  of  crib  have  been  com- 
pleted with  the  exception  of  the  placing  of  the  top  flooring.  Six 
per  cent  of  the  work  to  Ih)  done  under  this  contract  has  been 
completed. 

Tenninal  Contract  No.  23  —  Plxdtshurg. 

The  terminal  at  Plattslnirg  is  hx'ated  at  the  north  end  of  Cum- 
berland bay  in  Lake  (^hamplain.  This  c(mtract  was  awarded 
to  D.  L.  Taylor  &  Co.  of  Utica,  N.  Y.,  and  is  in  charge  of  Assist- 
ant Engineer  W.  IF.  Dernell.  This  work  consists  of  building  a 
dock  200  feet  wide  and  440  feet  long  around  three  sides  of  an 
existing  pier,  and  the  construction  of  a  breakwater  200  feet  south 
of  and  extending  200  feet  beyond  the  end  of  the  dock.  The  dock- 
wall  rests  upon  sunken  cribs. 

The  contractor  arrived  at  the  site  of  the  work  early  in  June, 
1913,  and  by  the  end  of  the  same  month  the  entire  plant  was  in 
operation,  excepting  the  dredging  outfit  Since  June  15.  1913, 
when  actual  construction  was  bt^^un,  19  per  cent  of  the  work 
provided  for  under  this  contract  has  been  completed. 

Terminal  Contract  No,  27  —  Frankfort. 

This  contract  provides  for  the  construction  of  a  concrete  dock- 
wall  and  a  connecting  channel  in  the  Mohawk  river  just  west  of 
Schuvler  road  at  Frankfort.  The  contract  was  awarded  on  Au- 
gust  27,  1913,  to  the  Aetna  Engineering  and  Contracting  Co. 
of  Herkimer,  N.  Y. 

The  hydraulic  dredge  Dewitt  Clinton  l)egan  the  excavation  of 
the  channel  on  September  10  and  the  dredging  was  completed  on 
the  19th  of  the  same  month.  About  00,000  cubic  yards  of  ma- 
terial have  been  excavated.  Pix'parations  are  being  made  to  com- 
plete all  of  the  foundation  work  l>ef(>ro  shutting  down  for  the 
cold  weather. 

The  length  of  foundation  piles  required  was  determined  by 
driving  test  piles  every-  50  feet  along  the  line  of  the  face  of  the 
proposed  dockwall.  The  contractor  has  begun  to  erect  his  plant 
for  driving  foundation  piles. 

Construction  work  on  this  contract  is  in  charge  of  H.  J.  Stabile, 
Leveler.     Forty-nine  per  cent  of  the  work  has  been  completed. 
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Middle  Division. 

All  Barge  canal  terminal  work  on  the  Middle  Division  is  in 
charge  of  Terminal  Division  Engineer  Guy  L.  Noble.  Mr.  Noble 
makes  the  following  report  of  work  done  during  the  fiscal  year: 

Preliminary  surveys,  borings  and  maps  have  been  made  for  ter- 
minals at  the  following  places:  Watkins,  East  Varick,  Dresden 
and  on  the  east  side  of  the  river  at  Oswego.  Surveys,  in  addition 
to  those  made  last  year,  have  also  been  made  at  Syracuse,  Oswego, 
Constantia  and  Cleveland. 

Contracts  were  let  for  terminals  at  Utica  and  Rome  and  plans 
and  estimates  have  been  prepared  for  Oswego  (east  side),  Syra- 
cuse, Constantia  and  Cleveland. 

A  detailed  report  of  the  work  performed  on  the  three  contracts 
in  this  division  follows: 

Terminal  Contract  No,  1  —  Ithaca. 

This  contract  is  for  the  construction  of  a  reinforced  concrete 
dockwall,  771  feet  long,  and  the  excavation  of  a  turning  basin, 
150  feet  by  500  feet,  adjacent  to  the  improved  Cayuga  inlet  in 
the  city  of  Ithaca.  The  contract  was  awarded  August  21,  1&12, 
and  called  for  completion  January  1,  1913,  this  date  having  been 
later  extended.  D.  W.  Overocker,  Assistant  Engineer,  has  had 
charge  of  the  engineering  work  on  this  contract  for  the  State. 

The  contractors  began  delivering  machinery  and  materials  and 
constructing  storehouses  early  in  October,  1912,  but  no  construc- 
tion work  was  done  until  the  first  part  of  April,  1913. 

This  dockwall  is  built  of  reinforced  concrete  sheet-piles,  driven 
side  by  side  with  a  monolithic  concrete  cap  above  water  surface, 
the  whole  structure  being  anchored  by  reinforced  concrete  ties 
to  concrete  anchor  piles  and  dead-men  40  feet  back  from  the  face 
of  the  dock. 

By  September  30,  1913,  all  but  35  of  the  reinforced  concrete 
sheet-piles  forming  the  dockwall  had  been  driven  in  place  and 
also  all  the  reinforced  concrete  anchor  piles.  The  monolithic  cap 
on  the  dockwall,  together  with  the  concrete  ties  and  dead-men, 
had  been  completed  for  673  linear  feet  of  dock  and  a  large  part  of 
the  grading  back  of  the  wall  was  completed.     Some  of  the  work 
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of  framing  the  wooden  fenders  had  also  been  done,  but  none  of 
the  fenders  wore  in  place. 

Terminal  Contract  Xo.  15  —  Utica. 

This  contract  is  for  the  construction  of  a  lock  and  apprcaches 
at  the  junction  of  the  terminal  channel  with  the  Barge  canal,  the 
excavation  of  2,200  linear  feet  of  channel,  the  construction  of  a 
turning  basin  600  feet  by  580  feet  (adjacent  to  Gteneseo  and  Lee 
streets),  the  building  of  1,208  linear  feet  of  dockwall  along  two 
sides  of  the  turning  basin,  the  construction  of  a  movable  dam  in 
the  Mohawk  river  cliannci  to  control  the  elevation  of  the  water  in 
the  channel  and  turning  basin  and  the  grading  back  of  the  dock- 
walls  and  the  approaches  from  the  streets. 

The  contract  was  awarded  to  Albert  ^I.  Banker,  January  8, 
1913,  and  calls  for  completion  Decemlwr  31,  1914.  John  R. 
Baxter,  Supervising  Engineer,  has  had  charge  of  the  engineering 
work  on  this  contract  for  the  State. 

The  contractor  began  assembling  tliis  plant  in  March  and  exca- 
vation on  the  contract  started  the  latter  part  of  April.  Work  was 
pushed  on  the  movable  dam  and  on  Sopteniber  30  this  structure 
was  about  50  per  cent  completed.  A  trench  has  been  excavated 
the  full  length  of  the  dockwall  preparaiorj'  to  driving  the  founda- 
tion piles  and  piles  have  been  driven  and  capped  for  about  800 
linear  feet  of  wall. 

Terminal  Contract  No.  16  —  Rome, 

This  contract  is  for  the  construction  of  1,044  linear  feet  of 
steel  and  concrete  dockwall  adjacent  to  ifill  street,  Rome,  the 
excavation  of  a  turning  basin  300  feet  by  1 ,000  fc»ct  and  the  grad- 
ing of  the  approach  from  the  street  to  the  terminal  site  and  the 
terminal  site  itself,  for  a  distance  of  100  feet  back  from  the  face 
of  the  dock. 

The  contract  was  awarded  to  the  M.  A.  Talbott  Co.,  Novemlx^r 
19,  1912,  and  calls  for  completion  December  1,  1913.  A.  W. 
Smith,  Assistant  Engineer,  has  had. charge  of  the  engineering 
work  for  the  State  on  this  contract. 

The  contractor  b<^an  work  the  latter  part  of  December,  1912, 
and  on  September  30,  1913,  had  driven  nearly  all  the  steel  sheet- 
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piling,  which,  after  being  covered  with  concrete,  will  form  the 
dockwall.  This  wall  is  to  be  anchored  to  a  row  of  piles  35  feet 
back  from  the  face  of  the  dock  and  these  anchor  piles  have  been 
driven  for  one-half  the  length  of  the  wall.  About  one-half  the 
required  excavation  for  the  turning  basin  has  been  made  by  the 
hydraulic  dredge  Stanwix. 

Western  Division. 

Besident  Engineer  C.  J.  McDonough  is  in  charge  of  all  work  on 
the  Western  Division,  a  report  of  which  follows: 

The  Western  Division  includes  that  portion  of  the  Erie  canal 
beginning  at  the  county  line  between  Wayne  and  Seneca  counties 
and  extends  westerly  to  Lake  Erie. 

The  principal  work  of  the  past  fiscal  year  has  been  to  make 
surveys  and  to  prepare  plans  and  estimates  of  cost  for  providing 
terminals  at  those  places  specified  in  the  Terminal  Law  and  such 
other  places  as  have  presented  petitions  for  terminals  as  required 
by  that  act.  Construction  work  also  has  been  carried  on  under 
terminal  contract  No.  17,  as  is  herewith  reported. 

Preliminary  Work. 

At  Buffalo  contract  plans  and  estimate  of  cost  have  been  pre- 
pared and  approved  for  dredging  a  harbor  and  constructing  two 
piers  and  bulkhead  walls  in  the  Erie  basin.  Plans  and  estimates 
of  cost  have  been  prepared  for  deepening  the  Ohio  basin,  widen- 
ing the  entrance  to  and  constructing  a  permanent  dock  around 
the  basin.  A  survey  has  been  made  of  the  present  Erie  canal 
from  Wilkeson  street  northerly  to  the  Black  Rock  harbor  and 
plans  and  estimate  of  cost  have  been  prepared  for  dredging  a  100- 
foot  channel  and  raising  the  bridges  to  provide  standard  Barge 
canal  clearances. 

At  Rochester  a  survey  was  made  of  the  present  Erie  canal 
from  the  wide  waters  at  the  western  line  of  the  city  of  Rochester 
to  South  Greece  and  plans  and  estimate  of  cost  were  prepared  for 
the  improvement  of  this  portion  of  the  canal  and  for  a  terminal 
at  the  wide  waters. 

At  Lyons  a  survey  has  been  made  for  the  proposed  terminal 
on  the  south  side  of  the  canal  west  of  Geneva  street  and  plans  and 
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comparative  estimateB  of  cost  have  been  prepared  for  a  timber 
crib  with  concrete  cap  and  for  a  pile  and  concrete  dockwalL 

Surveys  have  been  made  and  locaticxi  maps  prepared  for  ter- 
minals at  Medina,  Albion,  Uolley,  Brockport,  Middleport  and 
Spenccrport  and  location  maps  arc  being  prepared  for  the  pro- 
posed terminals  at  Clyde  and  Palmyra. 

Construction  H'orJfc  —  Terminal  Coivtract  No.  17  —  Lachport. 

This  contract,  awarded  to  the  John  Johnson  Construction  Co., 
on  December  4,  1912,  provides  for  grading  and  paving  the  ter- 
minal sites  and  approaches  in  the  city  of  Lockport  Elias  H. 
Anderson,  Assistant  Engineer,  is  in  charge. 

At  the  lower  town  terminal  the  grading  and  paving  have  been 
completed.  At  the  uptown  terminal  two  steam-shovels  have  been 
in  operation  for  tlie  past  two  months  and  have  completed  78  per 
cent  of  the  excavation.  Forty-six  per  cent  of  the  work  on  this 
contract  has  been  completed. 

Respectfully  submitted, 

J.  A.  O'CONNOR, 

Terminal  Engineer. 
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The  Following  Statements  Show  the  Names,  Rank  and  Com- 
pensation OF  Engineers  Employed  on  the  Construction  op 
Barge  Canal  Terminals  in  the  Department  of  the  State 
Engineer  and  Surveyor,  Together  with  Incidental  Ex- 
penses, FOR  the  Fiscal  Year  Ended  September  30,  1913. 


Construction  of  Barge  Canal  Terminals  —  Head  Office  Account. 

Chapter  746.  Laws  of  1911;  Chapter  244.  Laws  of  1913. 


NAME. 


J.  A.  O'Connor 

H.  0.  Schennerhora. 

FredC.Stahl 

J.  A.  Murray 

M.J.  Sullivan 

W.S.Ward 

Harvey  W.  Nutter. 

J.E.Hall 

G.G.  UnderhiU... 

L.  Greenalch 

U.  J.  Richardson . . . 
J.  H.  McEatee 


Leonard  Puge 

E.  H.  Fitipatriek Laborer 

Joeeph  W.  Harbinger. . .  Laborer 

Daniel  Hartnett Laborer 

James  Hopkins Laborer 

Thomas  A.  Kelly Laborer 

Hugh  McCann Laborer 


Resident  engineer . 

Bookkeeper 

Stenographer 

Stenographer  

Correspondence  clerk . 

Chauffeur 

Draftsman 

.Assistant  engineer . . . 

Rodman 

Rodman 

Chainman 

Boatman 


John  A.  McCurdy . 
H.  F.  McGowen. 
Leonard  Paige. . 
Gilbert  Venter. 


Laborer. 
Laborer. 
Laborer. 
Laborer. 
A.  Wilson 'Laborer. 


Rate  of 
oompensation. 


Terminal  enj^neor i     $6 


,000  per  year 
,000  per  year 
,500  per  year 
.200  per  year 
,200  per  year 
,380  per  year 
,500  per  year 
5  00  per  day 
00  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 


S6.000  00 

3.000  00 

1.324  00 

1,043  55 

1,043  55 

824  06 

1.250  OU 

255  00 

2.016  OC 

49  00 

96  00 

81  00 

""'ioe  00 

626  00 
216  00 
294  00 
152  00 
626  00 
420  00 
368  00 
458  00 
154  00 
158  00 


Travel. 

11.314  87 
12  98 
19  41 

11  04 
'        25J  81 

Total. 


99  35 


1  20 


$7,314  87 

3.012  9i 
1,343  41 
1,043  55 

1.013  55 
835  10 

1.509  81 
255  00 

2.016  00 
49  00 
195  35 
81  00 
1  20 
106  CO 
626  00 
216  00 
294  00 
152  OO 
626  OO 
420  00 
368  00 
458  00 
154  00 
158  00 


$20,560  16  $1,718  66 
Incidental  Ezpensei. 

Instruments,  tools  and  appliances $255  00 

Office  rent 1,213  42 

Fuel  and  light 80  00 

Stationery  and  ivinting 951  07 

PosUge 200  59 

Telephone  and  telegraph 1,030  58 

Express  and  freight 107  45 

MooeUaneous 7,226  76 


$22,278  82 


11,044  87 


Total $33,323  69 


Construction   of  Barge   Canal    Terminals  —  Eastern    Division 

Account, 

Chapter  746,  Laws  of  1911;  Chapter  244,  Laws  of  1913. 


NAME. 


William  H.  DemeU 

J.E.Hall 

F.B.Holmes 

A.  J.  Griffin 

R.  N.Barrett 


Draftsman 

Draftsman 

Draftsman 

Tracer 

Assistant  engineer 


Rate  of 
oompensation. 


$5  00  per  day 

5  00  per  day 

5  00  per  dav 

75  per  month 

5  00  per  day 


Services. 

Travel. 

$8.35  00 

1,375  00 

860  00 

810  00 

315  00 

$67  94 

33  18 

7  18 

Total. 


$902  94 

1.408  18 

S67  18 

810  00 

315  00 
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Construction  of  Barge  Caned   Termimils  —  Eastern   Division 

Account  —  (Continued). 

Chmpter  746.  Uwa  of  1911;  Chaptor  344.  U«t  of  1913. 


NAME. 


W.  C.  Bratton 
P.  8.  Crowcll 
C.  R.  De  Graff 
W.  H.  Dernell 
F.  B.  UobMB 
J.  B.  Maguire 

A.  C.  Richards 

E.  W.  Svlvetter 
W.  A.  Treadwell 

F.  J.  Doerhoofcr 
L.  Oreenalch .... 

F.  J.  Lynch 
H.J.StabUe 
H.  K.  l<:asaa 

J.  Gurtn 

NathaD  Levy 
J.  H.  McKntw 
H.  J.  Richardson 
Paul  Scully 

B.  J.  HohinsoQ. 

G.  L.  StIllmaD 


Jofloph  F.  Sweeney 
C.  E.  Vodde 


r' odder . 
J.  J.  Webster 

H.  F.  Eagan 

J.  H.  McEotee 

U.  S.  Rapplejre 

G.  D.  WetMl 

W.  W.  Barclay 

E.  L.  Cawy 

J.  B.  Cronkhite   .    . 
E.J.Fan«U 
Edward  Harrigaa. . . 
C.J.  Hartina 
FrandsLKeUy  . 
Thomaa  A.  Kelly     . 
Eklward  Kilmartin 

A.  Leohardi 

E.  T.  McCarthy  . . 
T.  F.  MoGahan 
Robort  McLaughlin 
Henry  McManua . . . 

J.  F.  Malin 

P.  J.  Murphy 

Leonard  Puge .... 

E.  J.  Palmer 

George  L.  Riley .  .. . 

James  F.  Smith 

James  G.  Waldron 

D.  H.  Carrigan 

D.  F.  Cavanaugh  . 

John  Cox 

WilUam  Culnan .  .  . . 

John  Eisenlord 

H.  Elmendorf 

H.  E.  Elwood 
Thomas  M.  FarrcU 
Kenneth  Firman .  .  . 

Peter  Fisch 

R.  P.  Ford 

A.  Gertenbach 

A.  H.  Gleason 

William  A.  Hickey. 

James  Hopkins 

GeorgB  A.  Kehoc .  . . 
Thomas  A.  Kelly     . 

H.  W.  Koreman 

W.  P.  Logan 

George  A.  Lynch . 


Rank. 


enginoer 
Assistant  engineer 
Assistant  engineer 
Assistant  engineer 
Assistant  engineer 
Amstant  engineer 
Assistant  engineer 
Assistant  engineer 
Assistant  engineer 

Levelcr 

Leveler 

liCveler 

licveler 

Rodman 


n 


Rodman 
Rodman 
Rodman  . 
Rodman 
Rodman 
Rodman 
Rodman 
Rodman 
Rodman 
Rodman. 
Chainman 
Chainmaa 
Chainman 
Chain 
Inspector 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Boatman 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer 
Laborer 
Laborer. 
Labonsr. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer 
Laborer. 
Laborer. 
Laborer 
Laborer, 
laborer. 
Laborer . 
Michael  Mahoney Laborer . 


Rate  of 


16 

7 
« 
6 
6 
« 
7 
6 
7 
5 
4 
4 
5 
3 
3 
3 
3 
4 
3 
3 
4 
3 
3 
3 
3 
3 
2 
3 
6 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


OOperdty 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
50  per  day 
50  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
(X)  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


$739 

661 

870 

665 

670 

342 

2.2&8 

342 

1.941 

285 

828 

693 

1.685 

364 

164 

203 

210 

32 

S43 

66 

456 

462 

241 

366 

81 

690 

130 

138 

485 

87 

372 

891 

468 

237 

252 

609 

216 

198 

216 

384 

207 

213 

168 

237 

252 

555 

348 

393 

297 

116 

12 

40 

106 

168 

56 

28 

10 

64 

34 

266 

162 

110 

106 

106 

96 

72 

106 

162 

242 

168 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
50 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


Timvel. 


$16  20 
384  59 

113  49 

177  34 

66  71 

50  44 

61  48 


298  52 

301  85 

13  58 


399  81 


30  01 


33  03 


ToUl. 


1755  20 

1.065  5J 
963  49 
842  S4 
735  71 

392  44 
2.309  48 

342  DO 
2.239  52 

586  85 
840  5^ 
693  00 
2.084  81 
864  00 
164  50 
303  00 
210  00 

63  01 

343  00 
66  50 

456  00 
462  00 

241  50 
266  00 

81  00 
690  CO 
130  00 
138  00 
485  00 

87  OO 
372  00 
891  00 
468  00 
337  00 
252  00 
609  00 
216  00 
198  00 
216  00 
384  00 
207  00 
213  00 
168  00 
237  00 
252  00 
555  00 
348  00 

393  00 
330  03 
116  00 

12  00 
40  00 
106  00 
168  00 
56  00 
28  00 
10  00 

64  00 
34  00 

266  00 
162  00 
110  00 
106  00 
106  00 
96  00 
72  00 
106  00 
162  00 

242  00 
168  00 
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Construction    of   Barge    Canal    Terminals  —  Eastern    Division 

Account  —  (Concluded). 

Chapter  746.  Laws  of  1911;  Chapter  244,  Uws  of  1913. 


NAME. 


John  Malon^ 

Aarcm  Matthias . 

E.  L.  McDermott... 
William  McDermott . 
Viaoent  McDonald. . 

Philip  Montana 

John  J.  Numey .... 

H.C.Parke 

James  Sheeran 

James  F.  Smith .... 

H.J.Talford 

Edward  Tourbert... 

Gilbert  Venter 

8.  B.  Warner 

A.  CBullis 

George  F.  James 

H.  Kramer 

J.  L.  Bradford 

J.  C.  Podmore 


Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

lidtarer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Gage  reader 

Gage  reader 

Foreman  of  boringB . 
Bridge  designer. . . . 
Bridge  designer . . . . 


Rate  of 
compensation. 


$2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

2  00  per  day 

0  20  per  hour 

0  20  per  boor 

5  00  per  day 

175  per  month 

175  per  month 


138  00 

106  00 

120  00 

628  00 

26  00 

106  00 

108  00 

526  00 

116  00 

110  00 

130  00 

282  00 

480  00 

106  00 

460 

4  00 

880  OO 

176  00 

1,750  00 

Travel. 


Total. 


tl38  87 


Instruments,  tools  and  appliances . 
Office  rent. 


InddetUal  Expentea. 


Fuel  and  tight. 
Stationery  and  printing. 
Post 


S35.052  10  $2,182  22 


188  58 
439  50 


14  00 

675  33 

26  18 

Telephone  and  telegraph 109  56 

Express  and  freight 87  39 

Miscellaneous 1 ,230  56 


itags. 
lephoi 


Total. 


138  00 
106  00 
120  00 
628  00 
26  00 
106  00 
108  00 
526  00 
116  00 
110  00 
130  00 
282  00 
480  00 
106  00 
4 
4 

1,018  87 
175  00 

1,750  00 


60 
00 


$37,234  32 


2,671  10 


$39,905  42 


Construction   of  Barge    Canal    Terminals  —  Southern    Division 

Account, 

Chapter  746,  Laws  of  1911;  Chapter  244,  Laws  of  1913. 


NAME. 


Carlekm  Greene.. 
John  F.  CoosJiey . 
James  E.  Stewart 
S.  R.Benow8...: 
S.  E.  Bretthflimer 

ElyGaoMe 

L.  T.  Howard. . . . 

F.  Leis«,  Jr 

LS.  Matlaw 

Jacob  Beodd 

J.  B.  Doudity  ... 

F.  Leiser,  Jr 

S.B.Sheridan  ... 

J.  P.  Byrne 

F.Lener.Jr 

S.B.Sheridan.... 
J.J.MoDooald.. 
Edward  BBach... 


Division  engineer. 
Stenographer .... 

Clerk 

Assistant  en^iuer 
Asristant  en^neer 
Asristant  engineer 
Assistant  engineer 
Assistant  engineer 
Asnstant  engineer 

Levder 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Chainman 

Boatman 


Rate  of 
compensation. 


$4 

1 
1 


,000  per  year 
,200  per  year 
,500  per  year 
7  00  per  day 
6  00  per  day 

6  00  per  day 

7  00  per  day 
5  00  per  day 
7  00  per  day 
5  00  per  day 
5  00  per  day 

50  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
OOper  dfl^ 


Services. 


$4.000  00 

980  00 

1,350  00 

1.195  00 

988  00 

1.417  00 

1,286  00 

65  00 

91  00 

910  00 

975  00 

697  50 

697  50 

637  00 

108  00 

108  00 

39  00 

546  00 

$151  41 


9  35 


403  01 


Total. 


$4,151  41 

980  00 

1.350  00 

1.204  35 

988  00 

1.417  00 

1.689  01 

65  00 

91  00 

910  00 

975  00 

697  50 

697  50 

637  00 

108  00 

108  00 

39  00 

546  00 

366 


Report  of  Statk  E.nchxeer. 


Construction  of  Barge  Canal   Terminals  —  Southern   Division 

Account  —  (Concluded). 

Chmpicr  74«.  Uwi  of  1011:  Chapter  244.  Uwi  of  1913. 


NAME. 


lUok 


Robert  BrmiMir 
JohnJ.rawy    .. 
Andrew  Corcoran . . . 
JamM  Curtis      .   . 
WiUiamJ.lUU    .   . 
Luke  A.  Halpin 
Tiiliin  tf  liwir        .. 
William  J.  K(«fe,  Jr 
William  L.  Kelly 
John  J.  McMahon 

C.  Ottmer 

David  Shapiro .... 

Peter  Shin* 

Frank  Holaiui 

I)aiu«'l  Ltslily    

Patrick  Shannon  . . . 


Boatman 
Boatman 
Boatman 
Boatman 
,  Boatman 
Boatman 
Boatman 
'Boatman 
Boatman 
Boatman 
B*iatin:in 
Boat  man 
Boatman 
Laljorcr  . 
IjiUirrr 
IjilKtrer 


13  00 


00 
00 
00 
00 
00 


3  00 


3 
3 
3 
3 
3 
3 
2 
2 
2 


00 
00 
00 
00 
00 
00 
00 
00 
00 


peiday 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


1468  00 

1.026  00 

M6  00J 

546  00' 

51  00 

546  00 

30  00 

363  00 

546  00 

546  00 

516  00 

465  00 

1.005  00 

162  00 

684  00 

636  00 


In.««truments,  tooLa  and  appliances. 

Otiice  Pint 

Stationery  and  printing 

Poritatce 

Telopbone  and  telefcraph 

Kxprem  an<i  freight 

Miscellanooua 


Ineidental  Expentet. 


124.216  00       S563  77 


148  72 

3.250  00 

79  60 

42  50 

296  88 

19  04 

1.721  63 


Total. 


1468  00 

1.026  00 

546  00 

546  00 

61  00 

546  00 

30  00 

363  00 

546  00 

546  00 

516  00 

465  00 

1.005  00 

162  00 

684  00 

626  00 


624,779  77 


6.458  37 


630,238  14 
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Account. 

Chapter  746.  Laws  of  1911;  Chapter  244.  Laws  of  1913. 


NAME. 


Guy  L.  Noble 

L.  D.  Brownell 

L.  .\.  Bums 

John  R.  Baxter  . . . 
Harry  J.  Furlong  . 
WilliAm  H.  Dernell 
H.  W.  Henderson  . 

F.  B.  Holmes 

Lewis  Bartlett 

A.  (J.  Card 

F.  S.  (Vowell  

D.  W.  Overoeker.  . 
A.W.Smith.  ..  . 
W.  A.  Treadwell... 

E.  A.  DoUard 

L.  (ireenalch 

I.  H.  Smallwood... 

L.  Greenalch 

Louis  Oppenheim. . 

F.  A.  Gordon 

J.E.Smith 

J.  £.  Smith 


Division  enjtineer I     $4 

Resident  enniiieer 

Refiident  ei\Kineer 

Suiwrviainn  enKineer 

StenoKrapher 

Draftsman 

Draftsman 

Draftsman 

.\>«ii(tant  engineer 

A«8ist4int  engineer 

.Assistant  engineer 

.Assintant  engineer 

.\.ssiBtant  engineer  

.Assistant  engineer 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Chainman 


,000  per  year 
.(XM){H'ryear 
,00!)  iwr  year 
,000  \ter  year 
.2(K)  per  year 
5  00  per  day 

4  .50  per  day 

5  01)  per  day 
7  00  per  day 

6  00  per  day 

7  00  per  dayi 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 

5  00  per  day 
3  50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 


7 
7 
7 
5 
4 


3 
4 
4 

3 


Services. 


64.000 
3,000 
1.750 
3.000 
1,008 

200 
1,329 

200 

826 
1.878 

463 
2.077 
1.372 

240 
1.565 

535 

1,640 

45 

105 

1,268 

1.182 

9 


00 

00 

00 

00 

33 1 

001 

50| 

CO 

00, 

001 

00 

00 

00 

00 

00 

50, 

00 

50 

001 

00 

00' 

00. 


6226  85 

48  89 

320  40 

36  42 


12  15 
17  551 
16  46< 
271  39' 
34  64 


19  88 


220  36 


Total. 


$4,226  85 
3.048  89 
2.070  40 
3.036  42 
1,008  33 

200  00 
1,329  50 

200  00 

838  15 
1.895  55 

479  46 
2.348  39 
1.406  64 

240  00 
1.584  88 

535  50 

1.869  36 

45  50 

105  00 

1.268  00 

1.182  00 

900 
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Construction  of  Barge  Canal    Terminals  —  Middle   Division 

Account  —  (Concluded), 

Chapter  746,  Uws  of  1911;  Chapter  244.  Lam  of  1913. 


NAME. 


T.M.OUTW 

P.P.  Hadier 

HugoHenslBr 

W.J.  Keefe,  Jr.... 

C.OUmor 

Jc^Siepiit,  Jr... 
JohnJ.Tubridy... 
Harvey  Abrams . . . 

LeoD  CameU 

S.  A.  Cohen 

Walter  Conley 

ThomaeDwyer — 

H.E.£lwood 

LQoldbas 

P.  P.  Hadier 

JaDMBHeonefley... 

G.AMUlert 

James  03rien 

Daniel  Seanlcm 

J<An  J.  Siepiitt  Jr. 

WafiamSnuth 

H.J.Ta]fard 

P.  D.  Unger 

H.W.Stooeburg.. 
J.  C.  Podmofe 


Rank. 


Impector. 

Boatman. 

Boatman. 

Boatman. 

Boatman. 

Boatman. 

Boatman. 

Laborer. . 

Laborer.. 

Laborer. . 

Laborer. . 

Laborer. . 

Laborer. . 

Laborer.. 

Laborer.. 

Laborer.. 

laborer. . 

Laborer.. 

Laborer. . 

Labors., 

Laborer., 

Laborer., 

AxeDum.. 

Poreman  of  borings. 

Bridge 


Rate  of 
eompenoation. 


15  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 

3  00  per  d^ 
2  00  per  day 
2  00  per  day 
2  OOperd^r 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  OOperdi^ 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  OOperd^r 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  60  per  day 

4  OOperdi^ 
175  per  monu 


3240  00 
084  00 
309  00 
159  00 
51  00 
171  00 
240  00 
626  00 

27  00 
56  00 
56  00 

224  00 
114  00 
366  00 
196  00 
24  00 
250  00 
254  00 
378  00 
252  00 
188  00 

28  00 
215  00 
864  00 
350  00 


Travel. 


379  76 


$34,015  83  $1,313 
Ineidmtal  Expen$$». 

Inetraments,  tools  and  ^>pfianoes $65 

Office  rent 2,138 


Puel  and  light. 
Stationery  and  printing. . 

Postage 

Telephone  and  telegnnih . 
Eiprossand  frdght. 


12 


Total. 


$240  00 
684  00 
309  00 
159  00 
51  00 
171  00 
240  00 
626  00 

27  00 
66  00 
56  00 

224  00 
114  00 
366  00 
196  00 
24  00 
250  00 
254  00 
378  00 
252  00 
188  00 

28  00 
215  00 
943  76 
350  00 


59 

444 

Mvoellaneous.... 1,201 


75 

28 
82 
36 
14 
54 
02 
05 
20 


$35,329  58 


Total. 


4,331  41 


$39,660  99 


Construction  of  Barge  Canal   Terminals  —  Western  Division 

Account, 

Chapter  746.  Laws  of  1911;  Chapter  244,  Uns  of  1913. 


NAME. 


C.  J.  McDoDOUi^. 
H.  R.  NorveU.... 
A.  0.  Psabody... 

Qeor^Ooets 

LL.  Stalker 

Eliaa  H.  Anderson 
A.O.Peabody... 
ElirinG.  Speyer.. 

C.J.  Bean 

Joseph  BosoagUa.. 
Thomas  P.  Bums. 
P.J.Cleary 


Rank. 


Reeidenten^neer. 

Bookkeeper...  V . 

Draftsman 

Tracer 

Traoer 

Assistant  en^neer 
Assistant  enginfier 
Asristant  enpneer 

Levekr 

Boatman 

Boatman 

Boatman 


Rate  of 
compensation. 


75 

83 


$3,000  per  year 
1.200  per  year 
4  50  per  dav 
00  per  montn 


per  month 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
3  00  per  day 
3  00  per  day 


33 
7 
5 
6 
5 
3 


Services. 


$3,000  00 

1,200  00 

913  50 

551  61 

1,000  00 

2,112  00 

550  00; 

1,878  00 

1,620  00 

571  00 

516  00 

381  00 


Travel. 


$89  49 


207  12 


96  02 


Total. 


$3,089  49 

1,200  00 

913  50 

551  61 

1,000  00 

2,319  12 

550  00 

1,974  02 

1,620  00 

571  00 

516  00 

381  OO 
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Ccndrudian  of  Barge  Canal   Terminals  —  Western  Division 

Account  —  (Concluded). 

dnpter  740.  Uot  of  lOlt;  Chftptar  244.  U«i  d  1913. 


NAME. 


D.J. 

HatnrLoqp. 
Sttpta  MoQuMk. 

M.J.Fkniill 

T.J. 


J.  T.  RinB 

Stopbn  Skilly.. 
CharhiF.  Tftttt 
F.W.Tbeofadd 
ChariMWikoa 

Janph  BonagbA 
0«arieO<»U. . 
Hairy  Loop 


Rank. 


Boatmao. 
Laborer. . 
Laborer. 


Rate  of 


t3 
8 
3 


3 
3 
3 
3 

3 
3 
2 


00 

00 
00 
3  00 
3  00 
3  00 
00 
00 
00 
00 
00 
00 
00 


par  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


I58B0O 

7«00 
613  00 
870  00 
873  00 
IMOO 
438  00 
531  00 
243  00 
670  00 

38  00 
106  00 

30  00 


TiaveL 


120.118  U       I392  63 

loatrumenta.  toole  and  appiianoee $2  40 

Office  rent 1.560  00 


Stationery  and  printinc . 

Poetace 

Telephone  and  t«ie$craph . 
Exprees  and  freight 
Mi 


,560 
78  28 
18  50 

106  19 
15  13 

168  98 


ToUL 


1586  00 

765  00 
612  00 
870  00 
873  00 
159  00 
438  00 
531  00 
243  00 
570  00 

38  00 
106  00 

30  00 


120.505  74 


1,951  57 


Total 122.457  31 
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Percentage  of   Engineering    Expenses   on   Barge   Canal    Terminals, 


I 


I 


EmoiiMr  behante. 


1 

2 

3 

S 

6 

7 

7-A 

8 

9 
10 
11 
12 
15 
16 
17 
22 
y? 
27 


D.  W.  OvCTOckflT 

A.r.  Richwik 

H.J.Stobae 

J.  E.  HiJl 

F.B.  HohDM  

W.C.Bimtton- 

W.  C.  Bniton 

W.  A.  Tft»dwell 

iH.J.SuWe    

,C  R.  DcGraff 

iH.J.SUbile 

jC.  R.  DeGnOr  . . 

'John  R.  Baxter  and  L.  Bartl»tt 

A.  W.  Smith 

C.J.  Bean        

('.  R.  De  (iraff  .       . 

W.  H.  IVrriell 

H.J.SUbUe 


r<mtraetv. 


Sew  York  HUte  DnMkiiiK  Corp. 
Raymoivi  (^oncrete  Pile  Co 
.Aetna  KnidneQnnK  k  (V>nt'R  Co 

E.  Brown  Baker      

Albert  M.  Banker 

Aklrirhft  Hail.  Inc. 
New  York  Sute  DrwUing  Corp 
Amerif'an  Rpt»  A  (Vnwl'n  Co 
Aetna  KiiKinecrinff  k  Cont'n  Co 
Ammran  Pipe  A  Coroit'n  Co.     , 
Aetna  Kmarnvring  A  Cont'd  Co. 
\in<'n''an  Pi|je  A  Connt'n  (?o 

Mb'Tt  M.  Banker   

M.  A.T»IU.tt  ACo   .      

Jiiitn  Johruwm  ConfltrucUon  Co. . 

Lt'ary  A  Morriaay  Co 

I).  L.  Taylor  A  Co 

Aetna  EngineerinK  A  Cont'g  Co 


ToUb. 


En^iaear't 
Mtunate. 


123.870  00 
74.380  00 
47.070  00 

8.860  00 
35.200  00 
16.830  00 
69. 2M  00 
17.910  00 
31.670  00 
29.920  00 
32.210  00 

6,600  00 
49.210  00 
48.770  00 
22.410  00 

1.730  00 
23.940  00 
19.550  00 


E^^DiD0fl^lDS 


Per  cent. 


$559,410  00 


12,639  31 

11.06 

8.459  53 

11.37 

2.383  90 

5.06 

1.304  17 

14.72 

2.435  44 

6.92 

1.035  55 

6.15 

1.395  59 

2  01 

2.233  78 

12  47 

1,673  62 

5.28 

1.936  88 

6  47 

2.160  54 

671 

608  35 

9.22 

8,290  59 

1685 

2,769  25 

5.6R 

1,274  14 

5.69 

452  09 

26  13 

3,568  51 

10.73 

394  38 

3.02 

$U,015  52 

•7.87 

•  Average. 
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REPORT  OF  TESTS. 


Testino  Laboratory  —  State  Hall. 

Albany,  N.  Y.,  October  1,  1913. 
Hon.  John  A.  Bensel,  State  Engineer  and  Surveyor: 

Sir. —  I  have  the  honor  to  submit  the  following  report  of  the 
work  of  the  testing  laboratory  of  your  Department  for  the  fiscal 
year  ended  September  30,  1913. 

The  work  of  the  year  has  been  more  than  simply  routine,  and, 
besides  the  regular  testing  of  cement,  tests  are  now  being  made  of 
sand,  gravel  and  concrete,  as  well  as  cement;  field  inspection  of 
concrete  materials  is  also  being  made.  Many  special  tests  of 
considerable  variety  have  made  the  work  of  particular  interest 
and  value.  The  inspection  of  cement  at  the  mills  has  become  a 
large  part  of  the  work  of  the  bureau.  The  total  work  done  exceeds 
that  of  any  previous  year. 

Cement  Tests. 

The  routine  work  of  testing  cement  has  been  large  during  the 
past  year,  because  of  the  great  amount  of  work  being  done  upon 
the  Barge  canal  and  upon  the  public  highways.  The  method  of 
cooperation  in  making  tests,  as  tried  last  year  with  the  Highway 
Commission,  resulted  in  the  Commission  again  placing  the  neces- 
sary number  of  men  in  this  laboratory  to  make  the  tests  on 
cement  proposed  for  use  on  highways.  The  supervision  of  their 
work  was  left  with  the  undersigned.  The  work  done  also  in- 
cludes, as  for  several  years  past,  a  large  number  of  tests  made  for 
work  under  the  direction  of  the  State  Architect.  The  work  at 
times  required  the  full  capacity  of  the  laboratory,  especially  when 
field  work  was  in  full  swing  during  the  summer  months.  The  re- 
ports of  tests  made  do  not  include  those  made  by  the  representa- 
tives of  the  Department  of  Highways. 

During  the  past  year  there  have  been  submitted  to  this  labora- 
tory for  tests  453  lots  of  cement  samples,  consisting  of  a  total  of 
9,392   samples.      These  samples  represented   667,680   barrels  of 
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cemcut,  of  which  97.9  per  cent  were  for  the  Barge  canal  and  2.1 
per  cent  for  the  State  Art»hitect. 

The  inspection  of  cenieut  at  the  mill  permits  the  taking  of  a 
smaller  proportion  of  samples  to  the  number  of  barrels  repre- 
sented. The  larger  part  of  the  work  is  through  mill  inspection, 
for,  of  the  total  number  of  barrels  of  cement  tested,  only  11,529 
barrels  were  tested  for  the  Barge  canal  after  delivery  upon  the 
work. 

Each  sample  submitted,  mixed  in  the  proportion  of  one  part 
cement  to  three  parts  standard  (juartz  sand,  was  tested  for  tensile 
strength  at  the  ends  of  7  and  M  days.  In  addition  to  the  tests  for 
tensile  strength,  each  lot  of  samples  was  given  tests  for  fineness 
and  grinding,  for  initial  and  hard  sets,  for  specific  gravity  and 
for  soundness  by  means  of  the  steam  tests,  the  normal-water  test 
and  the  normal-air  tc*st.  Fretjuently  the  cements  are  completely 
analyzed  and  are  esj)ecially  checked  for  sulphuric  anhydride 
(S  O3)  and  magnesia  (ilg  O). 

The  method  of  testing  is  practically  that  recommended  by  the 
American  Society  of  Civil  Engineers.  The  method  of  analysis 
used  is  that  recommended  bv  the  committee  of  the  New  York 
Sec».tion  —  Society  for  Chemical  Industry. 

At  the  end  of  the  7-dav  testa,  all  results  obtained  on  tests  of 
samples  of  cement  proposed  for  use  on  Barge  canal  work  are  re- 
ported to  Mr.  Alexander  E.  Kastl,  Special  Deputy  State  Engineer, 
and,  if  thought  best,  are  held  for  the  28-day  tests,  the  lots  being 
accepted  or  rejected  according  as  the  results  show  that  the  cement 
passes  or  fails  in  the  tests.  The  reports  of  all  tests  of  cement  for 
all  other  work  (except  Barge  canal  and  highway  work)  are  sub- 
mitted to  the  Deputy  State  Engineer,  Arnold  (j.  Chapman.  All 
reports  of  test«  for  the  Highway  Conmiission  are  made  to  the 
Engineer  in  charge  of  the  Bureau  of  Kesearch. 

Our  method  of  testing  each  sample  separately  for  tensile 
strength  has  proven  very  satisfactory;  in  fact,  by  means  of  it, 
much  poor  cement  has  been  discovered  which  would  have  stood  the 
tests,  had  all  of  the  samples  of  the  lot  been  blended.  This  method, 
however,  makes  necessary  a  larger  equipment  and  a  more  com- 
plete system  of  operation  than  is  necessary  under  the  general 
method  of  testing  a  blended  sample.     The  eifort  has  been  made  to 
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maintain  as  complete  a  laboratory  with  as  little  expense  as  pos- 
sible; and  it  has  been  acknowledged  that  the  laboratory  and  its 
results  are  so  complete  as  to  be  placed  by  experts  as  being  among 
the  best  in  the  country. 

The  specifications  for  cement  follow  closely  those  recommended 
by  the  American  Society  for  Testing  Materials  —  varying  from 
them  only  in  some  details. 

Of  the  cement  tested  and  proposed  for  use  practically  all  was 
Portland  cement.  The  brands  represented  are  about  the  same  as 
heretofore  and  consist  of  22  American  Portland  cements  and  one 
puzzolan  cement.  Of  the  brands,  7  were  manufactured  in  New 
York,  13  in  Pennsylvania,  and  3  in  New  Jersey.  Fifty-five  per 
cent  of  cement  tested  was  made  in  New  York  state. 

During  the  year  many  other  tests  of  cement  were  made,  but  the 
most  important  of  these  were  those  made  by  the  ^^Auto-clave 
test."  One  hundred  and  six  lots  of  cement,  representing  20  brands 
of  Portland  cement  and  one  puzzolan  cement,  were  tested.  Neat 
briquettes  of  each  lot  were  tested  normally  and  by  the  "Auto- 
clave." Retests  were  made  on  68  lots.  Some  very  valuable  data 
were  secured  to  enable  the  department  to  pass  upon  the  merits  of 
the  test 

In  addition  to  the  regular  method  of  sampling  it  has  been  found 
advisable  to  sample  at  the  various  mills  cement  proposed  for  use 
on  the  Barge  canal.  Where  there  is  enough  cement  to  warrant 
doing  so,  an  inspector  is  sent  to  a  cement  mill  to  sample  cement 
and  inspect  shipments.  The  plan  of  cooperation  with  the  High- 
way Department  enables  the  use  of  inspectors  of  either  depart- 
ment and  inspection  is  thus  possible  for  both  departments  at  less 
cost  to  each.  The  method  of  carrying  on  this  work  is  as  follows: 
The  inspector  takes  samples  from  the  various  parts  of  the  bin; 
each  sample  is  tested  in  the  same  way  as  are  samples  taken  from 
cement  delivered  on  the  work.  The  endeavor  is  to  obtain  from 
the  sampling  and  the  testing  of  these  samples  the  "  run  of  the 
product."  As  soon  as  the  samples  are  taken  the  inspector  places 
the  bin  of  cement  under  the  seal  of  this  Department  and  the  bin 
is  so  sealed  that  no  cement  can  be  added  to  or  taken  from  it  with- 
out the  breaking  of  the  seal.  When  the  results  of  the  tests  have 
been  secured,  the  reports  are  made  in  the  usual  way,  and  then,  if 
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the  cement  is  accepted,  the  bin  of  cement  is  assigned  to  the  con- 
tract which  may  have  placed  an  order  for  the  cement  When  the 
contractor  needs  cement,  the  inspector  at  the  mill  breaks  the  seal 
on  the  bin,  inspects  the  loading  of  the  car  or  cars,  seals  these  with 
the  Department  seal  and  then  reseals  the  bin  of  cement.  A  notice 
of  shipment  is  forwarded  to  the  laboratory  and  the  resident  engi- 
neer in  charge  of  the  contract  to  which  the  cement  has  been  as- 
signed. When  the  car  or  cars  arrive  on  the  work,  the  seal  of  the 
Department  must  be  broken  by  the  resident  engineer  or  his  repre- 
sentative, otherwise  the  lot  of  cement  must  be  sampled  and  tested 
in  the  usual  way. 

The  work  of  inspection  at  the  mill  has  added  very  considerably 
to  the  work  of  the  Testing  Laboratory.  All  but  1.8  per  cent  of 
the  cement  tested  was  sampled  at  the  mill.  An  average  of  five 
inspectors  is  continually  engaged  in  taking  these  samples  and 
inspecting  shipments. 

Sand  Tests. 

The  importance  of  thorough  examination  and  tests  of  the  sands 
proposed  for  use  on  the  Barge  canal  has  been  practically  demon- 
strated. Seventy  samples  of  sand  and  gravel  have  been  tested 
along  the  lines  of  tests  established  during  the  previous  year.  These 
tests  are  as  follows:  The  sands  are  examined  under  the  micro- 
scope for  those  elements  that  give  the  sand  its  characteristics. 
The  other  tests  are  for  voids,  loams,  fineness,  or  grading,  and  ten- 
sile strength  with  cement.  The  latter  are  made  from  tlie  sand  in 
its  natural  condition  and  also  washed ;  and  the  cement  is  a  "  stand- 
ard "  cement,  made  by  mixing  together  in  the  laboratory  several 
brands  of  cement  which  run  nearly  alike  in  the  regular  tests.  All 
tests  for  tensile  strength  cover  at  least  28  days,  but  many  long- 
time tests  are  being  carried.  Considerable  attention  has  been 
given  to  the  methods  used  in  making  the  tests  and  it  is  believed 
that  they  are  the  most  accurate  that  can  be  employed. 

The  testing  of  sand  includes  also  the  testing  and  examination 
of  gravel  and  of  substitutes  for  sand,  such  as  screenings  and  iron 
ore  tailings. 

Concrete  Tests. 

In  July,  1912,  a  hydraulic  compression  machine  with  a  capacity 
of  200,000  pounds  was  placed  in  the  laboratory.    Six-inch  cubes  or 
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cylinders  of  eight  inches  diameter  and  sixteen  inches  long  can  be 
tested  in  this  machine.  The  Division  Engineers  were  notified  by 
Mr.  Alexander  E.  Kastl,  Special  Deputy  State  Engineer,  that 
engineers  in  charge  of  work  could  take  advantage  of  this  machine 
and  from  time  to  time  make  cubes  of  the  concrete  as  it  was  being 
placed  in  the  work.  The  plan  is  to  mould  the  test  piece  from 
concrete  mixed  by  the  contractor  for  actual  use  in  the  work,  keep 
it  covered  with  a  moist  canvas  for  seven  davs,  then  allow  it  to  be 
exposed  under  regular  atmospheric  conditions  until  the  block  is 
twenty-one  days  old,  when  it  is  crated  and  sent  to  the  laboratory 
for  tests.  The  tests  are  made  on  the  blocks  when  twenty-eight 
days  old.  The  blocks  are  made  in  duplicate  at  least.  Several 
engineers  have  taken  advantage  of  this  opportunity  and  29  series 
of  tests  and  a  total  of  74  concrete  cubes  were  tested  during  the 
year. 

Other  Tests. 

Besides  those  already  reported,  there  have  been  made  a  large 
variety  of  other  tests  and  analyses.  Among  the  materials  thus 
examined  were  stone,  loam,  wooden  paving  blocks,  paving  brick, 
waterproofing,  wood  preservatives  and  paints. 

In  addition  to  directing  the  work  of  the  laboratory  and  mill 
inspection  the  undersigned  has  made  field  inspection  of  the  con- 
Crete  and  concrete  materials  being  used  on  all  the  Barge  canal 
contracts  where  concrete  was  being  placed.  Several  contracts  were 
visited  several  times.  Particular  attention  was  given  to  the 
source  of  supply  of  the  gravels,  sands  and  stone  being  used  in 
the  concrete.  A  more  definite  knowledge  is  thus  gained  than 
is  often  possible  through  a  laboratory  sample,  but  with  both  tests 
and  field  inspection  absolute  knowledge  is  gained.  Inspection  of 
its  actual  use  is  also  a  help  in  considering  the  points  of  merit 
or  demerit  in  the  material. 

Respectfully  submitted, 

RUSSELL  S.  GREENMAN, 

Resident  Engineer  in  charge  of  Tests. 


Report  of  the  Land  Bureau  of  the  State  Engineer's 

Department. 


Albany,  N.  Y.,  October  1,  1013. 
Hon.  John  A.  Bensel,  State  Emi'nieer  and  Snrveijor: 

Sir. —  Herewith  I  submit  a  report  of  the  work  of  the  Land 
Bureau  for  the  year  ended  September  »](),  1918. 

A  part  of  the  work  has  been  the  examination  and  report,  as  to 
their  engineering  features,  of  the  applications  to  the  Commis- 
sioners of  the  Land  Office  for  grants  of  land  under  water.  Thirty- 
three  such  applications  were  examined, —  three  for  railroad  pur- 
poses, one  for  commerce  and  the  remainder  for  restricted  bene- 
ficial enjoyment.  Nine  applications  were  made  for  an  extension 
of  time  wherein  to  fulfill  the  terms  of  the  grants. 

Maps  showing  all  the  water  grants  are  on  file  in  this  bureau  and 
new  grants  are  added  to  the  maps  when  made  by  the  Land  Board. 
Most  of  the  grants  were  located  near  the  city  of  Greater  New 
York.  There  was  one  grant  made  in  Erie  county  and  one  in 
Jefferson  countv. 

The  sale  of  State  land  that  is  ordered  sold  bv  the  Commissioners 

m' 

of  the  Land  Office  is  conducted  by  this  bureau.  During  the  year 
fourteen  public  auctions  were  held  and  $18,043.90  was  realized 
therefrom. 

The  early  records,  maps  and  field  notes  filed  in  this  bureau  are 
being  constantly  examined  by  the  public*  and  are  of  great  and 
increasing  value. 

Besj)ectfully  submitted, 

MEURITT  PECUvIlAM,  Jr., 

Land  Clerk. 
[379] 


Report  on  Repairing  and  Restoring 
New  York-New  Jersey  Boundary  Line  Monuments 


[381] 


Joint  Report  of  the  Engineers  in  the  Matter  of  the 
Repairing  and  Restoration  of  Certain  Monuments 
Marking  the  Boundary  Line  Between  the  States 
of  New  York  and  New  Jersey. 


We,  the  undersigned  engineers,  appointed  by  our  respective 
State  oiBcials  to  cooperate  in  the  above  matter,  have  the  honor 
to  submit  this  our  joint  report. 

Monuments  Across  Lands  Under  Water  in  Raritan  Bay. 

The  monuments  marking  that  part  of  the  Xew  York  and  New 
Jersey  boundary  line  lying  across  lands  under  water  in  Raritan 
bay  were  repaired  as  follows: 

Pemumeyvt  Mmiumeni. 

This  monument  was  repaired  by  first  thoroughly  scraping  it, 
then  painting  it  with  one  coat  of  red  load  and  pointing  up  the 
joints  with  red  lead  putty,  after  which  at  intervals  of  three  days 
apart  it  was  given  two  coats  of  Atlantic  white  lead  mixed  with 
linseed  oil.  The  old  inscription  was  then  repainted  in  black,  the 
same  as  befora 

Bids  were  received  for  this  work  from  Hendrickson  &  Larsen, 
Anders  Anderson  and  William  H.  Burbank,  all  of  Perth  Amboy, 
N.  J.  The  latter  proving  to  be  the  lowest  bidder,  the  work  was 
awarded  to  him  on  August  7,  1913.  He  commenced  the  work 
promptly  on  August  8  and  completed  it  on  August  16. 

Morgan  Range  Beacon. 

This  monument  was  repaired  by  first  removing  the  top  north- 
erly horizontal  angle  iron,  2i/>  inches  by  2Vi>  inches  by  Vi  i^^^^ 
by  6  feet  long,  which  was  found  to  be  broken  through  at  one  of 
the  westerly  rivets,  and  replacing  it  with  a  new  angle  iron  of 
the  same  dimensions,  bolted  in  place  instead  of  riveted.  The 
monument  was  then  thoroughly  scraped  and  given  one  coat  of  red 
lead  followed  at  intervals  of  three  days  apart  with  one  coat  of 
Dixon's  red  graphite  paint  and  one  coat  of  Dixon's  black  graphite 

paint. 

[3S3] 
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The  repairs  to  the  iron  work  were  made  by  Patrick  White  & 
Sons,  of  Perth  Amboy,  N.  J. 

Bidfl  were  received  for  the  painting  from  Hendrickaon  &  Lar- 
sen,  Anders  Anderson  and  William  H.  Burbank,  all  of  Perth 
Amboy,  N.  J.  The  latter  proving  to  be  the  lowest  bidder,  the 
work  was  awarded  to  him  on  August  7,  1913.  He  commenced 
the  work  promptly  on  August  9  and  completed  it  on  August  19. 

Monuments  Across  Lands  Undeu  Water  in  Akthub  Kill 

AND  Kill  von  Kull. 

The  range  monuments  marking  that  part  of  the  New  York 
and  New  Jersey  boundary  line  lying  across  lands  under  water 
in  Arthur  Kill  and  the  Kill  Von  Kull  were  repaired,  restored, 
referenced  or  reset  as  follows: 

Monument  No.  1. 

The  cross  on  top  of  this  monument  was  recut  on  August  7, 
1913. 

Monument  No,  l-A. 

This  monument,  granite,  8  inches  by  8  inches  by  4  feet  long, 
lettered  "  N.  Y.-N.  J."  on  its  northerly  side  and  "  No.  1-A  "  on 
its  southerly  side,  is  located  near  the  northerly  line  of  Front 
street  in  Perth  Amboy,  N.  J.  It  is  48.7  feet  southwesterly  at 
right  angles  from  the  southwesterly  side,  or  line,  produced  of 
Hartmann's  Hotel,  0.5  foot  northeasterly  at  right  angles  from 
the  northeasterly  side,  or  line,  produced  of  house  No.  277  Front 
street  and  2.26  feet  easterly  from  the  easterly  corner  of  said  last 
mentioned  house  No.  277. 

It  was  set  August  11,  1913,  on  range,  or  in  line,  between 
monument  No.  1  and  tlie  Great  Beds  lighthouse  and  is  distant 
109.01  feet  northerly  on  said  range  from  said  monument  No.  1. 
It  was  set  in  anticipation  of  the  time — probably  the  near  future 
— ^when  monument  No.  1  by  reason  of  the  natural  development 
of  the  water  front  land  on  which  it  is  located  is  either  destroyed, 
or  rendered  practically  useless  in  consequence  of  its  inaccessibility 
or  surroundings.  In  setting  it,  an  iron  disk,  nine  inches  in 
diameter,  three-quarters  of  an  inch  thick,  with  a  one-quarter-inch 
hole  drilled  in  its  centre  and  coated  with  asphaltum,  was  used. 
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The  diak  was  first  very  carefully  set  in  its  proper  position,  in 
sand,  by  means  of  the  hole  in  its  centre.  Sand  and  selected 
material  was  then  carefully  placed  over  the  disk  to  an  elevation 
of  about  six  inches  above  it  The  monument  was  then  carefully 
set  in  its  proper  position  directly  over  hole  in  centre  of  disk  aiid 
with  its  top  about  level  with  the  surface  of  the  street. 

The  survey  to  locate  this  monument  was  made  on  August  7 
and  8,  1913. 

Monument  No.  ^. 

This  monument  is  located  at  Tottenville,  S.  I.,  on  land  and 
premises  of  Alfred  Baxter,  now  occupied  by  George  D.  Emmons. 
It  is  27.7  feet  northwesterly  from  the  northeasterly  corner  and 
21.23  feet  northeasterly  from  the  northwesterly  comer  of  the 
brick  foundation  of  said  Baxter's  house.  Also  137.23  feet  east- 
erly from  monument  No.  3  and  about  17  feet  southerly  from  a 
large  beech  tree.  It  is  about  3  feet  below  the  present  surface  of 
the  ground  and  protected  by  one  length  of  15-inch  vitrified  pipe, 
which  is  covered  with  a  two-inch  spruce  cover,  over  which  there 
is  about  six  inches  of  earth.  Its  northerly  corner  is  slightly  chip- 
ped, otherwise  it  is  in  good  condition. 

This  monument  was  found  August  21,  1913,  by  means  of  data 
given  in  the  *^  Report  of  the  proceedings  of  the  Xew  Jersey 
Boundary  Commission  appointed  to  locate  and  mark  out  by 
stakes  and  buoys  the  true  boundary  line  between  Xew  York  and 
Xew  Jersey  in  lands  under  water  in  Hudson  River,  Bay  of  Xew 
York,  Kill  von  KuU,  and  Arthur  Kill  or  Staten  Island  Sound." 
Also  by  ^fneans  of  a  random  line  survey  connecting  monuments 
Xos.  2,  3  and  5,  made  August  19,  1913.  The  calculations  and 
measurements  based  on  the  above,  to  determine  the  position  of 
monument  Xo.  4,  coincided  within  lees  than  nine  inches  of  the 
position  of  said  monument  as  found. 

Monument  No.  6. 

This  monument  is  located  at  Tottenville,  S.  I.,  on  land  now  a 
ship  yard,  belonging  to  Harry  'Cossey.  It  is  156  feet  north- 
westerly at  right  angles  from  the  northwesterly  side  of  Cossey's 
corrugated  iron  saw  mill;  9.8  feet  southwesterly  from  the  north- 
easterly side,  or  line,  of  said  Cossey's  saw  mill  produced,  and 
Vol.  L— 13 
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about  129  feet  aouthwesterlj  from  his  northeasterly  bulkhead. 
It  is  about  3  feet  below  the  present  surface  of  tiie  ground  and 
protected  by  one  length  of  12-inch  vitrified  pipe,  covered  with  a 
5-inch  yellow  pine  cover,  over  which  there  is  about  6  inches  of 
earth.     It  is  in  good  condition. 

This  monument  was  found  August  14,  1913,  by  means  of  the 
data  shown  on  the  ^*  Revised  Map  of  Pierhead  and  Bulkhead 
Lines  for  both  shores  of  Arthur  Kill  or  Staten  Island  Sound, 
from  Raritan  Bay  to  Storys  Flats,  as  recommended  by  the  New 
York  Harbor  Line  Board,  April,  1911,"  approved  September 
28,  1911.  In  reference  thereto,  it  is  gratifying  to  note  that  our 
random  line  survey  of  August  12,  1913,  connecting  monuments 
Nos.  5  and  7  and  calculations  and  measurements  therefrom,  to 
determine  the  position  of  monument  No.  6,  coincided  within 
less  than  6  inches  of  the  position  of  said  monument  as  found. 

Monument  No,  IS. 

After  quite  an  extensive  survey  connecting  monuments  Nos. 
12,  14,  15  and  U.  S.  H.  L.  monument  "  M ''  on  Tufts  Point 
and  calculations  therefrom,  the  theoretical,  or  recorded,  position 
of  monument  No.  13  was  found  to  be  on  land  of  the  Philadel- 
phia &  Reading  R.  R.  Co.  among  the  tracks  usually  occupied  by 
loaded  coal  cars  at  Port  Reading,  N.  J. 

On  September  4,  1913,  an  attempt  was  made  to  find  and  locate 
monument  No.  13  on  the  ground  by  means  of  the  above  survey 
and  calculations  and  by  direct  measurements  over  the  coal  cars 
from  our  nearest  survey  station,  with  the  result  that  it  was 
not  found,  in  consequence  of  its  theoretical,  or  recorded,  position 
being  in  or  near  the  center  of  one  of  the  many  tracks  fully  occu- 
pied by  loaded  coal  cars,  which  made  the  question  of  a  further 
search  by  digging  prohibitive. 

In  view  of  this  fact  it  was  deemed  advisable  to  set  another 
stone  on  the  same  range  with  Nos.  13  and  15  and  designate  it 
13-A.  Stakes  were  therefore  driven  on  the  above  date  for  that 
purposa 

In  making  the  above  survey  monument  No.  14  was  found  to 
be  covered  with  a  stack  of  railroad  ties.  These  were  removed, 
the  18-inch  tile  pipe  cleaned  out  and  both  monument  and  pipe 
protected  by  a  suitable  creosoted  planked  cover. 
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Monument  No.  IS-A. 

This  monument,  granite,  eight  inches  by  eight  inches  by  3.3 
feet  long,  lettered  "  N.  Y.-N.  J."  on  its  northerly  side  and  **  No. 
13-A"  on  its  southerly  side,  is  located  at  Port  Reading,  N.  J., 
on  land  of  the  Philadelphia  &  Reading  R.  R.  Co.  It  is  in  the 
same  line,  or  range,  with  monument  No.  15  and  the  theoretical, 
or  recorded,  position  of  monument  No.  13  and  distant  765.95 
feet  northwesterly  therefrom.  It  is  27.65  feet  southeasterly  from 
an  iron  pump,  36  feet  northeasterly  from  the  northeasterly  coi> 
ner  of  a  frame  shack  and  99.4  feet  westerly  from  the  southwest- 
erly comer  of  another  shack. 

It  was  set  September  8,  1913.  In  setting  it,  an  iron  disk  9 
inches  in  diameter,  three-quarters  of  an  inch  thick,  with  a  one- 
quarter-inch  hole  drilled  in  its  centre  and  coated  with  asphaltum, 
was  used.  The  disk  was  first  very  carefully  set  in  its  jH^oper 
position,  in  coal  ashes,  by  means  of  the  hole  in  its  centre.  Coal 
ashes  and  selected  material  was  then  carefully  placed  over  the 
disk  to  an  elevation  of  about  five  inches  above  it.  The  monu- 
ment was  then  carefully  set  in  its  proper  position  directly  over 
hole  in  centre  of  disk  and  with  its  top  about  three  inches  above 
the  surface  of  the  ground. 

At  the  monument  the  following  bearings  were  taken:  N.  75° 
E.  to  chimney  of  the  American  Agricultural  Chemical  Co.  (Lie- 
big  Works)  and  S.  82°  E.  to  the  northerly  one  of  two  water 
towers  on  land  of  the  Philadelphia  &  Reading  R.  R.  Co. 

The  theoretical,  or  recorded,  position  of  monument  No.  13  as 
used  above  is  determined  by  computations  by  Mr.  William  B. 
Moss,  Civil  Engineer,  of  New  York  city  (based  on  the  U.  S.  C.  S. 
station  "Bogart^')  and  our  survey  connecting  monuments  Nos. 
12,  14,  15  and  U.  S.  H.  L.  monument  "  M  "  on  Tufts  Point. 

Monument  No.  2Jlf. 

This  monument  is  located  in  the  borough  of  Roosevelt,  N.  J., 
on  land  of  the  Warner  Chemical  Company.  It  is  8.8  feet  south- 
westerly from  the  northeasterly  side,  or  line,  produced  and  7.4 
feet  southeasterly  from  the  southeasterly  side  of  the  main  brick 
building  of  the  company  and  within  a  one-story  corrugated  iron 
cconent  shed  formerly  the  old  mud  clay  house.    It  is  323.27  feet 
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northerly  from  U.  S.  monument  "  X  "  at  the  foot  of  Rahway 
avenue  and  at  an  angle  of  08°  57'  54"  in  the  northeast  quadrant 
from  monument  *'  N  "  and  ilelvin's  chimnev  on  Staten  Island. 
It  is  about  3  feet  below  the  floor  level  of  the  corrugated  iron 
cement  shed  and  about  2  feet  below  the  outside  surface  of  the 
ground.  It  is  protected  by  one  length  of  8-inch  vitrified  pipe, 
covered  with  a  6-inch  yellow  pine  cover,  over  which  there  is 
about  6  inches  of  earth.  It  has  its  westerly  corner  slightly  chipped, 
otherwise  it  is  in  good  condition. 

This  monument  was  found  September  5,  1913,  by  means  of  data 
from  and  computations  by  Mr.  William  B.  ^foss,  Civil  Engineer, 
of  New  York  city. 

Monument  No.  J7. 

This  monument  was  located  on  Buckwheat  island  in  Arthur 
Kill,  but,  from  measurements  made  on  September  11,  1913,  we 
find  that  it  has  been  removed  by  the  erosion  of  that  portion  of 
the  island  on  which  it  stood. 

Monument  No.  ST-A. 

This  monument,  granite,  eight  inches  by  eight  inches  by  3.7 
feet  long,  lettered  "  X.  Y.-X.  J."  on  its  northerly  side  and  "  37-A" 
on  its  southerly  side,  was  located  and  set  in  concrete  on  Buck- 
wheat  island  in  Arthur  Kill,  on  September  25,  1913,  as  follows: 
Seventy  feet  westerlv  from  the  position  of  monument  Xo.  37  as 
defined  on  the  '^  Revised  Map  of  Pierhead  and  Bulkhead  Lines  for 
both  shores  of  Arthur  Kill  or  Staten  Island  Sound,  from  Raritan 
Bay  to  Storys  Flats,  as  recommended  by  the  Xew  York  Harbor 
Line  Board,  April,  1911,"  approved  September  28,  1911,  and  at 
right  angles  with  the  line  joining  said  monument  Xo.  37  as 
above  defined  and  monument  Xo.  40. 

The  position  of  monument  Xo.  37  as  adopted  and  used  in  the 
location  of  monument  Xo.  37-A  with  reference  to  other  monu- 
ments, was  as  follows:  In  line,  or  range,  with  monument  Xo. 
33  on  Chelsea,  or  Pralls  island  and  U.  S.  H.  L.  monument  "  B  " 
on  Buckwheat  island  and  distant  191.9  feet  northerly  from  U.  S. 
II.  L.  monument  "A,"  also  on  Buckwheat  island.  This  latter 
monument  "A"  was  found  to  be  0.39  foot  east  of  the  said  line 
joining  monuments  Xo.  33  and  "  B,"  which  variation  from  align- 
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ment  is  very  likely  due  to  the  dredging  of  the  channel  of  Arthur 
Kill,  which  approaches  nearer  the  southerly  end  of  the  island  than 
it  does  the  northerly  end  and  hence  its  disturbing  effects  are 
greater  at  "A"  than  at  "  B." 

Monument  No.  JiO. 

This  monument  is  located  at  Bay  way,  X.  J.,  on  land  of  the 
Waclark  Wire  Company,  near  the  mouth  of  Morse's  creek,  5  feet 
northwest  of  high-water  line  of  Arthur  Kill. 

At  the  moiumient  the  following  bearings  were  taken;  N.  40°  W. 
about  203  feet  to  a  high  board  fence  along  the  southeasterly  side 
of  the  road  and  N.  60°  E.  about  390  feet  to  stack  of  the  Waclark 
Wire  Company. 

The  upper  part  of  the  concrete  surrounding  this  monument 
was  found  to  be  cracked  and  broken  off  in  places,  to  such  an 
extent  as  to  warrant  its  repair  with  fresh  concrete.  Accordingly 
on  September  9,  1913,  the  cracked  and  broken  concrete  was  re- 
moved and  the  monument  put  in  thorough  repair  with  fresh 
concrete. 

Monuments  Nos.  J/8  and  49. 

These  monuments  are  both  located  at  Bergen  Point,  Bayonne, 
X.  J.,  on  land  of  The  Safety  Insulated  Wire  &  Cable  Company. 

No.  48  is  within  the  frame  building  Xo.  28.  It  h  6.9  feet 
northwesterly  from  the  southeasterly  side  and  21,5  feet  south- 
westerly from  the  northeasterly  side  of  said  building  No.  28. 
It  is  about  2.5  feet  below  the  surface  of  the  ground  and  is  to  be 
protected  by  the  company,  by  a  concrete  .casing  20  inches  square 
on  the  inside  and  32  inches  square  on  the  outside  at  the  top  and 
covered  with  a  suitable  cover.  It  has  its  corners  and  edges  chipped 
and  leans  slightly  to  the  northwest,  otherwise  it  is  in  good  con- 
dition. 

No.  49  is  101.65  feet  southeasterly  from  the  southeasterly  side 
of  the  brick  building  No.  1  and  109.8  feet  northeasterly  from 
the  southwesterly  side,  or  line,  of  said  brick  building  No.  1  pro- 
duced southeasterly.  It  is  about  1.5  feet  below  the  surface  of  the 
ground  and  is  to  be  protected  by  the  company,  by  a  concrete  casing 
20  inches  square  on  the  inside  and  32  inches  square  on  the  outside 
at  the  top  and  covered  with  a  suitable  cover.  It  is  in  good  con- 
dition. 
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These  monumenta  were  found  by  means  of  data  from  and  com- 
putations by  Air.  William  B.  Moss,  Civil  Engineer,  of  New  York 
citv. 

Monument  Xo*  53. 

This  monument  is  located  at  Livingston,  S.  I.,  on  land  (right  of 
way)  of  the  Staten  Island  KapLd  Transit  Railway  Company. 

We  find  from  the  best  information  now  obtainable  that  on  or 
about  August  or  September,  1895,  this  monument  was  removed 
from  its  original  position  by  Mr.  A.  B.  Proal,  at  that  time 
engineer  for  the  Richmond  Light  and  Railroad  Company,  and 
reset  about  23  or  26  fcot  northerly  in  line,  or  range,  with  its 
original  position  and  the  Tide  Water  Oil  Company's  chimney  on 
Constables  Hook,  Bayonne,  N.  J.,  by  moans  of  a  survey  nmde 
for  the  purpose  by  Mr.  William  MacDonald;  also  that  its  posi- 
tion as  thus  moved  and  reset  was  subsequently  recorded  in  Mr. 
John  C.  Payne's  field  book  as  19.2  feet  northerly  from  the  north- 
easterly comer  of  the  brick  pump  room  of  the  power  plant  of 
the  Richmond  Light  and  Railroad  Company,  at  Livingston,  S.  I., 
and  0.5  foot  westerly  from  the  easterly  side,  or  line,  of  said 
brick  pump  room  produced  northerly. 

This  monument  was  found  to  be  leaning  badly  to  the  west. 
Hence,  on  September  12,  1913,  it  was  carefully  reset  in  concrete 
in  its  recorded  position  as  above.  It  is  between  the  two  main 
tracks  of  the  Staten  Island  Rapid  Transit  railway  and  its  top  is 
about  level  with  the  top  of  ties  of  west^-bound  track. 

The  information  as  to  the  removal  of  this  monument  was  ob- 
tained from  Mr.  A.  B.  Proal,  now  with  the  Robins  Belt  Convey- 
ing Company,  with  offices  in  the  Park  Row  building,  New  York 
city. 

Monument  No.  56- A, 

Mr.  John  C.  Payne,  secretary  and  engineer  of  the  Riparian 
Commission  of  New  Jersey,  informs  us  that  on  September  3, 
1904,  this  monument  (granite)  was  carefully  set  in  line,  or 
range,  with  monument  No.  56  and  the  Crude  Oil  Company's 
chimney  on  Constables  Hook,  Bayonne,  N.  J.,  and  that  its  loca- 
tion was  near  the  northerly  side  of  Jay  street,  about  opposite  the 
junction  of  Stuyvesant  place  at  St.  George,  S.  I. 

In  constructing  the  retaining  wall  along  the  northerly  side  of 
Jay  street,  the  borough  authorities,  after  first  carefully  noting 
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the  poeition  of  the  above  monument,  removed  it  After  the  re- 
taining wall  was  completed  and  on  or  about  September  25,  1912, 
the  said  borough  authorities  carefully  set  or  caused  to  be  set  a 
brass  bolt  in  the  northerly  concrete  sidewalk  of  Jay  street  to 
mark  the  identical  position  of  the  former  stone  monument,  which 
was  removed  as  above. 

The  present  monument,  No.  56-A,  is  therefore  a  brass  bolt  set 
in  the  northerly  concrete  sidewalk  of  Jay  street  about  opposite 
the  junction  of  Stuyvesant  place,  at  St.  George,  S.  I.  It  is 
0.485  foot  southerly  from  a  drill  hole  and  cut  in  the  top  of  the 
coping  of  the  retaining  wall  of  Jay  street,  37.59  feet  northwest- 
erly from  a  drill  hole  and  cut  in  the  northerly  curb  of  Jay  street, 
and  71.8  feet  easterly  from  another  drill  hole  and  cut  in  the 
said  northerly  curb  of  Jay  street,  the  said  cuts  in  the  northerly 
curb  of  Jay  street  being  103.53  feet  apart. 

Monuments  on  Lands  fi«om  Hudson  Kiver  to  Delaware 

River. 

The  monuments  marking  that  part  of  the  New  York  and  New 
Jersey  boundary  line  extending  from  the  Hudson  river  to  the 
Delaware  river  were  repaired,  restored,  referenced,  or  reset,  as 
follows : 

Monument  No.  17,  or  Road  Monument  No,  1,  between  Mile- 
stones V  and  VI. 

On  July  9,  1913,  this  monument  was  very  thoroughly  reset 
in  concrete  in  its  proper  position  directly  over  and  about  eight 
inches  above  the  disk.  Immediately  above  the  disk  a  short  piece 
of  chestnut  plank  was  placed  for  the  protection  of  the  disk.  The 
hole  was  very  wet,  necessitating  the  digging  of  a  sump  hole  and 
the  use  of  a  pump.  The  work  was  commenced  at  noon,  July  8, 
and  completed  at  noon,  July  9. 

Monumeni  No.  ^4,  or  Road  Monument  No.  1,  "between  Mile- 
stones VIII  and  IX. 

On  July  9,  1913,  this  monument  was  very  thoroughly  reset  in 
concrete  in  its  proper  position  directly  over  and  atbout  six  inches 
above  the  disk.     Immediately  above  the  disk  a  piece  of  chestnut 
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plank  was  placed  for  the  protoction  of  the  disk.  The  hole  was 
very  wet,  necoHsitating  the  digpring  of  a  sump  hole  and  the  use 
of  a  pump.  The  work  was  commenced  at  noon,  July  9,  and  com- 
pleted about  5  p.  M.  the  same  day. 

^fonumenl  No.  Jo,  or  11(huI  Monument  Xo.  J,  between  Mile- 
stones VIII  and  IX. 

On  July  10,  1913,  it  was  deenuKl  advisable  to  tost  this  monu- 
ment for  aligiuneiit,  in  coii8c<iuenco  of  its  having  been  moved  on 
October  10,  1910,  about  four  foot  westerly  from  its  original 
position  by  Mr.  C\  Gurdcs,  assistant  superintendent  of  highways 
of  Orangetown,  Eo(»kland  county,  N.  Y.,  co()perating  with  a  simi- 
lar official  of  New  Jersey.  It  was  accordingly  tested  for  align- 
ment by  producing  with  a  transit  the  line  through  monuments 
nimil>ered  20  and  28  and  found  to  be  0.3  foot  too  far  north, 
which  was  coiLsidered  to  be  of  sufficient  variation,  or  error,  to 
warrant  its  resetting  in  true  alignment,  which  was  done  on  July 
11,  1913.  The  work  was  conunenced  on  July  10,  at  8  a.  m. 
and  completed  shortly  after  noon  on  July  11. 

Monument  No.  JfJf,  or  Railroad  Monument  No.   1    {Erie  Rail- 

road),  between  Milestones  XIV  and  XV. 

By  prearraiigeraent  witli  the  officials  and  superintendent  of  the 
Erie  railroad,  Foreman  Kelly  and  two  trackmen  of  the  railroad, 
on  July  12,  1913,  searched  for  and  finally  found  this  monument, 
which  is  of  granite,  six  inches  by  six  inches  square. 

It  is  situated  between  tracks  numbered  throe  and  four  of  the 
Erie  railroad  at  Suffem,  N.  Y.,  6.35  feet  east  of  easterly  rail  of 
track  No.  4,  1.95  feet  west  of  westerly  rail  of  track  No.  3  and 
1.2  feet  below  top  of  tie.  It  is  alx)ut  124.25  feet  westerly  from 
monument  No.  43,  138.06  foot  northerly  from  the  easterly  comer 
and  138.82  feet  northerly  from  the  westerly  corner  of  back  wall 
of  railroad  bridge  over  highway. 

Its  southerly  corners  and  two  of  its  edges  were  slightly  chipped, 
otherwise  it  is  in  good  condition. 

The  work  was  commenced  alwut  8:30  a.  m.,  July  12,  1913, 
and  completed  at  noon  the  same  day. 
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Monument  No.  64,  or  Milestone  XXVI. 

On  July  17,  1913,  this  monument  (granite,  six  inches  by  six 
inches  by  2.8  feet  long)  was  very  firmly  set  in  concrete  in  its 
former  position  longitudinally,  157  feet  easterly  from  monument 
No.  65,  but  0.35  feet  southwest  of  its  former  position  trans- 
versely, to  agree  for  alignment  with  a  line  passing  through  monu- 
ment Xo.  63  and  a  point  2.01  feet  southwesterly  of  monument 
Xo.  65.  A  search  was  made  for  the  disk  by  digging  to  a  depth 
of  over  five  feet,  but  it  was  not  found.  Hence  the  resetting  as 
above.  The  work  was  commenced  in  the  morning  of  July  16, 
and  completed  in  the  afternoon  of  July  17,  1913. 

Monument  No.   70,  or  Road  Monument  No.   1,  between  Mile- 
stones XXIX  and  XXX. 

On  July  15,  1913,  this  monument  was  reset  in  its  proper  posi- 
tion directly  over  and  about  two  inches  above  the  disk.  Im- 
mediately above  the  disk  a  short  piece  of  chestnut  board  was 
placed  for  the  protection  of  the  disk.  The  work  was  commenced 
shortly  after  noon  on  July  15,  1913,  and  completed  the  same  day. 

Monument  No.  78,  or  Railroad  Monument  No.  1  (Lehigh  and 
Hudson  River  Railroad),  hetween  Milestone's  XXXII  and 
XXXIII. 

On  July  15,  1913,  this  monument  was  very  thoroughly  reset 
in  concrete  in  its  proper  position  directly  over  and  about  nine 
inches  above  the  disk,  notwithstanding  that  the  stone  was  in  two 
pieces,  the  upper  one  being  2.2  feet  long  and  the  lower  one  1.6 
feet  long.  Immediately  above  the  disk  a  short  piece  of  chestnut 
board  was  placed  for  the  protection  of  the  disk.  The  work  was 
commenced  about  9  a.  m.,  July  15,  1913,  and  completed  at  noon 
the  same  day. 

Monument  No.   83,   or  Milestone   XXXIV. 

On  July  18,  1913,  this  monument  (granite,  six  inches  by  six 
inches  by  four  feet  long)  was  taken  up ;  the  disk  was  found  and 
very  carefully  reset  in  gravel  about  0.8  foot  lower  than  its  former 
elevation.  The  monument  was  then  very  carefully  reset  in  con- 
crete in  its  proper  position  directly  over  and  about  0.3  foot  above 
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the  disk.  Immodiatelj  above  the  disk  a  short  piece  of  pine  board 
was  placed  for  the  protection  of  the  disk.  The  work  waa  com- 
menced in  the  morning  of  July  18,  1913,  and  completed  at  noon 
the  same  day. 

Monument  No.  84,  or  Milestone  XXXV. 

This  monument  (both  stones;  new,  granite,  six  inches  by  six 
inches  by  four  feet  long,  and  old  stone,  an  irregular  slab)  was 
found  lying  among  the  weeds  alongside  the  lime  ditch  on  lands  of 
A.  L.  and  F.  L.  Koy. 

On  July  18,  1913,  a  search  was  made  for  the  disk,  using  cer- 
tain data  as  to  the  location  of  the  monument  in  possession  of 
Mr.  J.  C.  Payne,  secretary  and  engineer  of  the  Riparian  Com- 
mission of  Xew  Jersey,  namely,  15  feet  northerly  from  the  pin 
oak  tree  and  10  feet  northeasterly  from  the  line  fence.  With 
the  point  obtained  by  the  above  measurements  as  a  centre,  a  hole 
five  feet  in  diameter  was  carefully  dug  to  the  necessary  depth, 
but  the  disk  was  not  found  in  position.  It  was  found,  however, 
in  the  outer  edge  of  the  debris  from  the  hole,  indicating  thereby 
that  it  had  accidentally  been  dug  up  and  thrown  out  without  our 
knowing  it. 

On  July  26,  1913,  after  a  very  careful  survey  had  been  made 
from  monument  No.  82  to  monument  No.  85,  the  disk  was  care- 
fully reset  in  gravel,  in  our  judgment  practically  in  or  very 
near  its  original  position,  as  follows:  5,347  feot  west  of  mile- 
stone No.  34  and  694.1  feet  east  of  monument  No.  85  and  in  a 
line  passing  through  milestone  No.  34  and  a  point  9.69  feet 
northeasterly  from  monument  No.  85.  This  method  of  reestab- 
lishing the  position  of  the  monument  retains  the  recorded  de- 
flection angle  of  0^  48'  south  at  milestone  No.  35  at  least  as  far 
west  as  monument  No.  85,  but  necessitates  a  deflection  of  1°  11' 
09"  south  at  milestone  No.  34,  at  least  from  monument  No.  82, 
instead  of  tho  recorded  deflection  of  1°  10'  south.  The  posi- 
tion of  the  disk  as  reset  with  reference  to  Mr.  Payne's  data  is 
as  follows:  16  feet  northerly  from  pin  oak  tree  and  10.5  feet 
northeasterly  from  the  line  fence.  Immediately  above  the  disk 
a  short  piece  of  chestnut  board  was  placed  for  the  protection  of 
the  disk. 
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The  granite  monument  was  then  very  carefully  reset  in  con- 
crete in  its  proper  position  directly  over  and  about  0.5  foot 
above  the  disk.  The  old  stone  was  also  reset  in  concrete  just 
west  of  the  granite  monument. 

The  recorded  deflection  angles  above  referred  to  may  be  found 
on  page  40  of  the  "  Report  of  the  Commissioners  on  the  Bound- 
ary Line  between  the  States  of  New  York  and  New  Jersey," 
transmitted  to  the  Legislature,  March  24,   1884. 

The  work  was  commenced  on  July  18  and  completed  on  July 
26,  1913. 

Monument  No.  95,  or  Railroad  Monument  No.  1  {New  York, 
St^qtiehanna  &  yVesiem  RaUroad),  between  Milestones  XL 
and  XLI. 

On  July  29,  1913,  this  monument  (granite,  six  inches  by  six 
inches)  was  very  thoroughly  reset  in  concrete  in  its  proper  posi- 
tion directly  over  and  about  2.0  foot  above  the  disk,  notwithstand- 
ing that  the  stone  was  in  two  pieces,  the  upper  one  being  2.5 
feet  long  and  the  lower  one  1.5  feet  long.  Just  above  the  disk  a 
short  piece  of  hemlock  board  was  placed  for  the  protection  of 
the  disk. 

The  work  was  commenced  in  the  morning  of  July  29  and 
completed  at  noon  the  same  day. 

Monument  No.  101,  or  Road  Monument  No.  3,  between  Mile- 
stones XLI  and  XLII. 

On  July  30,  1913,  this  monument  (granite,  six  inches  by 
twelve  inches)  was  very  thoroughly  reset  in  concrete  in  its  proper 
position  directly  over  and  about  0.3  foot  above  the  disk,  not- 
withstanding that  the  stone  was  accidently  broken  into  two  pieces, 
the  upper  one  being  1.4  feet  long  and  the  lower  one  2.7  feet 
long.  Just  above  the  disk  a  short  piece  of  white  pine  board  was 
placed  for  the  protection  of  the  disk. 

The  work  was  commenced  shortly  after  noon  of  July  29  and 
completed  about  5  p.  m.  of  July  30,  1913. 

Monum^ent  No.  107,  or  Milestone  XLIV. 

On  July  31,  1913,  this  monument  (granite,  six  inches  by  six 
inches  by  2.4  feet  long)  was  very  thoroughly  reset  in  concrete  in 
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its  proper  position  directly  over  and  about  0.7  foot  above  the 
disk.  Just  above  the  disk  a  layer  of  clay  was  spread,  upon 
which  a  flat  stone  was  laid  for  the  protec*tion  of  the  disk. 

The  work  was  commenc^Ml  in  the  moniing  of  July  31  and  com- 
pleted in  the  afternoon  of  the  same  day. 

This  monument  was  originally  4.4  feet  long,  but  in  excavating 
it  was  found  to  be  in  two  piec^  the  upper  one  being  2.4  feet 
long  and  the  lower  one  2  feet  long.  In  view  of  the  fact  that 
the  old  st(.ne,  a  large  irregular  slab,  was  found  to  Ihj  very  iinnly 
embedded  in  stone  and  inclining  very  much  to  the  east  and  be- 
cause of  the  additional  fact  that  the  hole  was  quite  wet,  neces- 
sitating the  digging  of  a  sump  hole  and  bailing  to  expose  the 
disk,  it  was  deemed  unwise  to  attempt  to  lower  the  disk  and 
reset  the  two  pieces  of  granite  stone,  hence  the  above  plan  of 
resetting  only  the  upper  portion  was  adopted. 

Very  respectfully, 

O.  F.  LEWIS,  Civil  Encjineer, 
Repre^entvhg  the  State  of  New  York. 

CHARLES  HOPPER,  Civil  Exgineer, 
Representing  the  State  of  New  Jersey. 

October  8,  1913. 
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REPORT  ON  THE  PROPOSED  RECONSTRUCTION 

OF  THE  CHEMUNG  CANAL. 


State  of  New  York, 
Department  of  State  Engineer  and  Surveyor, 

Middle  Division. 

Syracuse,  K.  Y.,  May  11,  1914. 
Hon.  J.  A.  Bensel,  Staie  Engineer  and  Surveyor,  Albany,  N,  Y.: 
Dear  Sir. —  Attached  herewith  please  find  report  on  the  pro- 
posed Chemung  canal  improvement,  authorized  by  chapter  220, 
Laws  of  1913. 

Very  truly  yours,  , 

E.  STYRING, 

Division  Engineer. 

INTRODUCTION. 

As  soon  as  possible  after  the  passage  of  the  act  authorizing  this 
survey,  a  reconnaissance  was  made  from  Seneca  lake  to  the  Penn- 
sylvania state  line  near  Waverly.  After  viewing  the  ground  and 
studying  the  existing  conditions,  the  following  was  evident :  That 
but  one  route  is  available ;  that  the  only  way  to  supply  the  sum- 
mit level  is  by  a  feeder  from  the  Chemung  river  at  Corning;  and 
that  the  Chemung  watershed  does  not  readily  lend  itself  to  storage 
for  stream  regulation. 

The  length  of  the  proposed  canal  with  its  feeder  is  somewhat 
more  than  60  miles  and  the  watershed  of  the  Chemung  river  is 
about  2,500  square  miles.  The  amount  apportioned  for  the  Che- 
mung Canal  Survey  was  $11,000.  Consequently  it  was  evident 
that  discretion  must  be  used  in  determining  the  engineering 
methods  that  should  be  employed  in  order  properly  to  investigate 
each  part  of  the  project  and  still  keep  the  expense  within  the 
amount  of  money  available. 

[399] 
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The  Harge  canal  txtondfl  southerly  from  Seneca  lake  to  Mon- 
tour Falls.  As  the  proposed  canal  would  form  a  continuation  of 
this  waterway,  the  survey  was  begun  at  the  termination  of  the 
Uarpe  canal  in  the  village  of  Montour  Falls.  Thus  proper  align- 
ment and  datum  was  conveniently  secured,  and  carried  south 
easterly  to  the  Pennsylvania  state  line. 

The  time  netrcssary  to  accomplish  the  field  work  was  from  ilay 
until  December,  1913.  In  order  to  obtain  an  estimate  of  cost  for 
legislative  purposes  by  the  month  of  February,  office  work  was 
organized  in  such  a  manner  as  to  obtain  this  information  first. 
C\)nse(iuently,  drafting  and  detail  work  was  postponed.  By  Fel3- 
ruary  14  a  brief  report  and  an  approximate  estimate  had  been 
prepared.  These  were  immediately  submitted.  Then  the  draft- 
ing and  details  were  taken  up.  This  work  was  completed  and  the 
office  in  Elmira  closed  Mav  15,  1914. 

Divisions  of  Report. 
The  report  is  divided  into  the  following  parts: 

History. 

(1)  Introduction. 

(2)  Chemung  Canal. 

(3)  Junction  Canal. 

(4)  Conclusion. 

Methods. 

(1)  Introduction. 

(2)  Survey. 

(3)  Borings. 

(4)  Maps. 

(5)  Diagrams. 
(C)  Computations, 

Water-Supply. 

(1)  General  Statement. 

(2)  Size  of  Locks  and  Prism. 

(3)  Seasonal  Capacity. 

(4)  Water  Kequired. 

(5)  Source  of  Supply. 
(0)   Storage  Keservoirs. 
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KOUTE. 

(1)  Special  Features. 

(2)  Description. 

Estimate. 

(1)  Details. 

(2)  Unit  Prices. 

(3)  Percentage  of  Bounding. 

(4)  Summary  of  Cost. 

Accompanying  the  report  there  arc  a  map  showing  the  project, 
a  profile  of  the  route  and  several  diagrams  illustrating  certain 
hydraulic  features. 

HISTORY. 

IXTRODUCTIOX. 

Xew  York  State  is  on  the  eve  of  possessing  a  gigantic  system 
of  waterways  that  will  have  a  total  length  of  5.30  miles.  From 
the  central  part  of  the  state  one  route  extends  westerly  to  Lake 
Erie,  another  northerly  to  Lake  Ontario,  a  third  easterly  to  the 
Atlantic  and  a  fourth  southerly  to  end  in  that  narrow  body  of 
water  known  as  Seneca  lake.  In  every  direction  except  the  last 
one  vast  waters  are  reached.  To  extend  this  southern  arm  is  the 
project  that  Xew  York  is  now  contemplating  in  conjunction  with 
the  state  of  Pennsylvania.  To  bring  navigation  into  the  coal 
fields,  and  ultimately  by  the  great  Susquehanna  to  reach  Chese- 
peake  bay  and  the  Atlantic,  is  now  being  considered.  As  this 
report  deals  with  a  canal  from  Seneca  lake  to  the  southern  bound- 
ary of  Xew  York  State,  and  thus  traverses  a  portion  of  the  con- 
templated route,  it  is  deemed  proper  that  some  mention  should 
here  be  made  of  the  eflForts  expended  in  the  past  to  do,  on  a  small 
scale,  the  very  thing  that  is  at  present  proposed.  Accordingly,  a 
brief  account  of  certain  abandoned  waterways  will  now  be  given. 

Chemung  Canal. 

Early  History. 
That  the  navigable  waters  of  New  York  are  separated  from  the 
greatest  river  system  of  Pennsylvania  by  only  a  narrow  divide  was 
a  matter  of  comment  even  in  the  earliest  days.  In  1779,  when 
General  Sullivan  made  his  expedition  against  the  six  nations  of 
Indians,  he  sent  a  special  message  to  General  Washington  con- 
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cerning  the  practicability  of  joining  the  waters  of  New  York  with 
those  of  Pennsylvania  by  an  artificial  channel  across  this  divide. 
Washington  later  tried  to  interest  Congress  in  a  canal  that  would 
unite  the  two  systems,  but  nothing  further  was  done  in  his  day. 

Interest  Renewed, 
The  next  historical  mention  that  this  project  receives  is  under 
the  date  1812.  At  this  time  an  engineer  by  the  name  of  James 
Geddes  was  directed  by  the  State  of  New  York  through  its  canal 
commissioners  to  make  an  examination  of  the  route  that  such  a 
waterway  would  take,  lie  reported  that  the  project  was  prac- 
ticable and  explained  how  it  could  be  accomplished. 

Xaviyaiion  Company  Incorporated. 

In  1815  interest  became  so  great  in  this  connection  between  the 
water  systems  of  New  York  and  Pennsylvania  that  private  enter- 
prise decided  to  undertake  the  work.  Accordingly  a  petition  was 
presented  to  the  New  York  Legislature  by  a  body  of  men  who 
desirecl  to  be  incorporated  under  the  name  of  **  The  Seneca  and 
Susquehanna  Lock  Navigation  Company."  The  amount  of  cap- 
ital considered  necessary  was  $300,000.  This  company  was  or- 
ganized for  the  specific  purpose  of  constructing  a  canal  from 
Seneca  lake  to  the  Chemung  river.  It  was  proposed  to  enter  the 
Chemung  river  at  Elmira  and  carry  out  the  project  after  the 
manner  recommended  by  James  Geddes.  The  right  to  incorporate 
was  granted  this  company,  but  actual  construction  never  was 
undertaken. 

Renewed  Interest. 

The  matter  was  revived  with  more  determination  in  1824.  At 
this  time  a  joint  committee  from  the  New  York  and  Pennsyl- 
vania Legislatures  viewed  the  route  and  reported  favorably.  In 
1825  a  New  York  law  was  passed  which  provided  for  a  survey 
and  estimate  to  be  made  of  the  proposed  waterway.  Accordingly 
James  Geddes  was  again  engaged.  In  1826  he  reported  as  fol- 
lows :  "  To  make  the  communication  required,  a  canal  should  be 
constructed  from  Seneca  lake  to  Elmira,  a  distance  of  eighteen 
miles,  and  a  navigable  feeder  from  Chimney  narrows  on  the  Che- 
mung river  to  the  summit  level,  thirteen  miles,  making  a  naviga- 
tion by  canal  of  thirty-one  miles." 
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Appropriation  and  Construction. 
On  April  16,  1829,  an  act  was  passed  authorizing  the  Canal 
Commissioners  of  New  York  State  to  construct  what  was  to  be 
known  as  the  Chemung  canal.  The  following  limitations  wei"e 
specified  by  this  act.  The  route  laid  down  bj  Engineer  Geddes 
must  be  followed  and  the  cost  of  the  canal  and  feeder  must  not 
exceed  $300,000.  Proposals  were  received  from  contractors  dur- 
ing November,  1829,  and  in  the  spring  of  1830  work  was  begun. 
The  entire  canal  was  ready  for  navigation  in  May,  1833,  but  owing 
to  a  disastrous  flood  the  opening  to  regular  traffic  had  to  be  post- 
poned  until  the  following  October.  The  cost  was  $314,395.  The 
amount  sufficient  to  take  care  of  the  extra  cost  over  the  $300,000 
was  appropriated  in  1832.  The  contractors  were  experienced 
men  and  the  cost  per  mile  of  this  waterway  is  said  to  have  been 
the  least  of  any  of  the  State  canals. 

Description  of  Waterway. 

The  size  and  extent  of  the  Chemung  canal  was  as  follows :  The 
prism  of  both  canal  and  feeder  was  42  feet  wide  at  the  water  sur- 
face, 26  on  the  bottom  and  had  a  depth  of  4  feet  of  water.  There 
were  43  locks,  each  90  feet  long  between  gates  by  15  feet  wide, 
having  a  total  lockage  of  516  feet.  The  total  length  of  feeder 
and  canal  was  31  miles.  The  canal  extended  from  Seneca  lake 
to  the  Chemung  river,  or  from  Watkins  to  Elmira.  The  feeder 
left  the  Chemung  river  at  Coming  and  entered  the  summit  level 
at  Horseheads. 

Deterioration. 

The  locks  of  the  Chemung  canal  were  built  of  wood.  This 
material  proved  to  be  extremely  unsuitable  for  such  purpose  and 
constant  repairing  was  necessary.  In  consequence  of  this  traffic 
was  frequently  interrupted.  When  the  Fall  Brook  railroad  was 
built,  paralleling  the  canal,  the  unreliability  of  this  waterway 
was  emphasized,  and  ultimately  Watkins,  at  the  foot  of  Seneca 
lake,  became  the  harbor  for  coal  transshipment.  As  will  be  ex- 
plained later  the  waterways  connecting  the  Chemung  canal  with 
the  Pennsylvania  coal  fields  fell  into  disuse.     This  handicapped 
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canal  traffic  greatly,  because  coal  liad  to  begin  its  northward  jour- 
nev  bv  rail  and  the  natural  inclination  was  to  let  it  remain  in  the 
cars  until  its  destination  was  reached,  even  though  higher  rates 
had  to  be  paid  for  this  convenience. 

Another  condition  that  hastened  the  decline  of  the  Chemung 
canal  was  the  unreliability  of  the  summer  flow  of  the  Chemung 
river  as  a  soupt*e  of  water-supply.  As  early  as  1807  there  is  re- 
corded serious  trouble  due  to  lack  of  water.  It  is  said  that  during 
certain  periods  of  low  flow  in  the  Chemung  river  the  entire  dis- 
charge of  the  stream  at  Coming  was  passed  to  the  feeder.  Still, 
even  this  was  not  sufficient  to  sustain  the  levels.  This  complete 
diversion  was  resorted  to  so  frequently  that  the  State  of  Pennsyl- 
vania made  a  vigorous  protest.  So  serious  did  this  lack  of  water 
for  canal  purposes  become  that  an  attempt  was  made  to  secure 
an  adequate  supply  by  means  of  storage  reservoirs.  Accordingly 
an  examination  was  made  of  Lamoka  and  Little  lakes  in  Schuvler 
county  with  a  view  to  water  being  impounded  by  the  aid  of  these 
natural  basins.  The  engineer  who  made  the  investigation  reported 
favorably.  He  estimated  that  3 13,1 90,400  cubic  feet  could  be 
stored  upon  these  twin  lakes  by  one  low,  inexpensive  dam.  This 
amount  of  water,  the  engineer  stated,  was  equivalent  to  110  lock- 
ages per  day  during  navigation  season.  However,  those  interested 
in  the  welfare  of  the  canal  were  never  able  to  bring  about  the 
cmplojTnent  of  these  lakes  as  storage  reservoirs.  This  uncertainty 
of  water-supply  continued  to  handicap  the  movement  of  boats  and 

thus  to  assist  materiallv  in  the  deterioration  of  the  canal. 

t/ 

Ahayulonm^nt, 
A  history  of  the  Chemung  canal  during  the  last  twenty  years 
of  its  operation  would  consist  largely  of  the  narration  of  numerous 
attempts  to  obtain  adequate  appropriations  for  its  maintenance  or 
improvement.  Thoroughness  and  permanency  seem  to  have  been 
lacking  in  such  work  as  was  done.  Apparently  the  repairs  that 
were  made  consisted  of  just  enough  work  to  keep  the  canal  nomi- 
nally open,  but  still  in  such  a  state  that  the  movement  of  boats  was 
uncertain.  The  structures  of  the  canal  became  more  dilapidated 
as  the  years  passed  by  and  volume  of  traffic  became  less  and  less. 
Finally  in  1878  the  Chemung  canal  was  closed  and  abandoned. 
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Junction  Canai^. 

Early  History, 
The  Junction  canal  was  the  official  name  of  the  connection 
between  the  Chemung  canal  and  the  North  Branch  canal  of  Penn- 
sylvania. The  first  historical  mention  of  this  connecting  water- 
way appears  under  the  date  1839.  In  April  of  that  year  a  com- 
mittee from  the  Pennsylvania  Senate  came  to  Albany  for  the  pur- 
pose of  urging  that  such  a  canal  be  built.  The  object  was  to  per- 
fect navigation  between  the  New  York  and  Pennsylvania  canal 
systems.  Up  to  this  date,  1839,  traffic  was  obliged  to  use  the 
Chemung  river  between  Elmira  and  the  state  line  and  navigation 
was  practical  only  during  times  of  ample  flow.  The  outcome  of 
this  conference  with  the  Pennsylvanians  was  the  enactment  of  a 
law  by  the  Xew  York  Legislature,  which  read  as  follows:  "  The 
canal  commissioners  shall  cause  a  route  for  the  continuation  of 
the  Chemimg  canal  to  be  surveyed,  from  its  present  termination 
near  Elmira,  ...  to  the  State  line  near  Tioga  Point,  at  the 
termination  of  the  North  Branch  canal,  and  cause  an  estimate  of 
the  cost  of  said  connection  to  be  made  and  report  to  the  next  Legis- 
lature of  this  state  at  the  opening  of  its  session."  Accordingly 
in  1840  a  statement  was  submitted  by  the  canal  commissioners  to 
the  Legislature.  From  the  engineer's  report  the  following  facts 
are  noted:  The  lockage  was  75  feet  and  the  cost  $398,988.  How- 
ever, owing  to  the  deranged  condition  of  the  monetary  affairs  of 
the  country  at  that  time,  the  raising  of  money  was  especially  diffi- 
cult and  the  canal  project  was  allowed  to  rest. 

Junction  Canal  Company. 
In  1846  the  prolongation  of  the  Chemung  canal  was  again  con- 
sidered, with  the  result  that  private  enterprise  took  up  the  matter. 
Several  business  men  of  Elmira  became  incorporated  as  the  Junc- 
tion Canal  Company  with  a  capitalization  of  $500,000.  How- 
ever, actiial  construction  work  was  not  undertaken  by  this  com- 
pany until  Alarch,  1853.  By  the  end  of  the  following  year  the 
canal  was  nearly  complete,  but  navigation  throughout  its  length 
was  not  possible  until  1858. 

Description. 
The  size  of  this  waterway  is  reported  to  have  been  as  follows: 
Sixty-five  feet  wide  at  the  water  surface,  26  feet  on  the  bottom 
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and  4  feet  in  depth.  There  were  1  i  wcoden  locks  of  90  feet  by 
17  feet,  having  a  total  lockage  of  75  feet.  Three  dams  and  two 
aqueducts  were  among  the  structures.  The  total  cost  of  construc- 
tion was  $530,637. 

Deterioration  and  Abandonment. 
The  Junction  route  proved  to  be  an  important  tributary  to  the 
canals  of  New  York  and  the  company  is  said  to  have  made  money 
by  its  operation.  However,  in  1865  the  North  Branch  canal  of 
Pennsylvania  was  almost  totally  destroyed  by  flood  and,  although 
attempts  were  made  to  rebuild  it,  this  connection  with  the  coal 
fields  was  never  again  in  operation.  Instead  of  a  water  route,  a 
railroad  was  built  along  the  berme  bank  of  the  crippled  North 
Branch  canal.  The  coal  traffic  having  been  diverted,  the  business 
of  the  Junction  canal  dwindled  3'^ear  by  year  until  1871.  During 
that  year  this  waterway  was  closed  and  abandoned. 

Conclusion. 

If  the  Chemung,  Junction  and  North  Branch  canals  had  been 
properly  cared  for  and  thus  preserved  as  a  unit,  there  is  no  doubt 
that  their  eflFect  upon  the  development  of  the  territory  through 
which  they  passed  would  have  been  even  more  marked.  That 
their  usefulness  might  have  been  prolonged  to  the  present  day 
is  possible,  if  ordinary  business  sagacity  had  been  used  in  the 
management  of  these  waterways. 

At  present  a  movement  for  cheaper  transportation  is  sweeping 
the  entire  world.  Larger  and  more  serviceable  canals  are  being 
built.  Efforts  are  being  made  to  erect  structures  that  will  possess 
both  permanency  and  utility.  Legislative  bodies  are  framing  laws 
that  will  compel  the  railroads  to  coiiperate  with  the  waterways. 
The  questionable  methods  of  competition,  that  have  been  resorted 
to  in  the  past  to  discourage  transportation  by  water,  will  be  abol- 
ished. Shippers  will  be  enabled  to  take  advantage  of  the  low  rates 
made  possible  by  reconciliation  between  rail  and  water  trans- 
portation. In  Europe,  adjustments  have  been  made  that  have 
resulted  not  only  in  marvelous  general  prosperity  but  have  ul- 
timately benefited  the  railroads  themselves  on  account  of  the  vast 
increase  in  the  movement  of  merchandise.     In  view  of  the  pros- 
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cnt  determination  to  take  advantage  of  the  transportation  possi- 
bilities on  this  side  of  the  Atlantic,  there  is  predicted  an  era  of 
unprecedented  commercial  activity. 

METHODS. 

IntrodttctioTL 

In  order  to  investigate  a  canal  project,  suitable  iopogrsLphiG 
maps  are  indispensable.  A  survey  was  made  to  obtain  data  for 
preparing  such  maps.  Borings  were  taken  to  ascertain  the  char- 
acter of  the  underlying  material.  Since  the  manner  of  collecting 
this  necessary  information  and  the  methods  of  using  the  resulting 
maps  are  indicative  of  the  extent  to  which  a  project  has  been  in- 
vestigated, a  brief  description  of  the  system  employed  on  this 
work  will  now  be  given. 

Suri^ey. 

Stadia  measurements  were  used  throughout.  In  running  the 
base  lines,  great  care  was  used  in  checking  the  reading  of  the 
distance.  Special  precautions  were  employed  to  eradicate  cumu- 
lative errors  of  all  kinds.  The  same  transit  was  used  for  base 
line  work  throughout  the  entire  route.  During  the  regular  work 
in  the  field,  a  number  of  closed  traverses  were  rUn.  The  error 
of  closure  for  each  of  the  traverses  was  computed.  The  degree 
of  accuracy  that  was  thus  manifest  as  the  work  progressed,  proved 
that  the  methods  in  use  were  satisfactory. 

The  azimuth  of  the  base  line  was  checked  in  the  usual  manner 
by  Polaris  observations.  The  elevations  of  the  stadia  stations  were 
verified  by  a  circuit  that  was  run  with  a  wye  level. 

The  datum  for  the  levels  is  the  same  as  that  employed  in  Barge 
canal  construction.  At  Montour  Falls  the  constant  difference 
between  this  datum  and  that  of  the  IT.  S.  Geological  survey  was 
determined.  When  the  lines  of  levels  were  being  run  throughout 
the  length  of  the  route,  the  permanent  bench  marks,  which  the 
Federal  government  has  so  admirably  established,  were  touched 
upon.  They  served  as  a  most  convenient  check  on  the  levels  of 
this  canal  survey. 

Borings. 

Wash  drill  borings  were  taken  at  intervals  along  the  route. 
Where  the  character  of  the  subsoil  would  permit,  an  unwashed 
sample  was  obtained.     To  lift  such  a  core,  the  casing  is  driven 
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without  the  use  of  a  jet  and  withdrawn  iu  such  manner  as  to  re- 
tain the  compact  material  that  it  contains.  Then  the  sample  is 
removed  frcm  the  interior  of  the  casing  and  can  be  examined 
without  having  been  submitted  to  usual  washing  process  that  de- 
stroys to  a  large  extent  the  original  character  of  the  material. 

As  the  drill  holes  were  necessarily  far  apart,  supplementary 
information  was  obtained  from  the  wells  and  excavations  along  the 
route. 

Maps. 

The  maps  of  the  ground  over  which  the  proposed  canal  would 
pass,  were  plotted  to  a  scale  of  200  feet  to  the  inch.  The  topog- 
raphy was  such  as  could  bo  clearly  shown  by  5-foot  contours. 
On  sheets  of  this  size  it  was  possible  to  sliow  in  a  suitable  man- 
ner all  buildings,  roads,  streams  and  other  essential  features, 
both  artificial  and  natural. 

To  facilitate  accuracy  and  speed  in  plotting  the  base  line  upon 
these  maps,  a  system  of  cocirdinatcs  was  employed.  The  origin 
cf  the  system  was  chosen  in  suL*h  a  mamier  that  the  position  of 
all  characteristic  points  could  bo  verifie<l  by  comparison  with  the 
topographic  sheets  of  the  U.  S.  Geological  Survey.  The  possi- 
bility of  any  large  error  was  thus  eliminated. 

An  accurate  and  complete  topographic  map  of  suitable  scale 
enables  work  to  be  done  with  speed  and  assurance  that  would  be 
impossible  without  the  aid  of  such  a  map.  By  thus  having  on 
paper  a  summary  of  the  actual  field  conditions,  the  most  feasible 
route  for  a  canal  was  laid  down  and  a  sufficiently  precise  esti- 
mate was  compiled  without  any  additional  field  measurements. 

Diagrams. 
In  order  to  examine  the  flow  of  the  Chemung  river  with  the 
view  of  ascertaining  its  adaptability  for  supplying  water  for  navi- 
gation purposes,  a  diagram  of  the  daily  discharge  of  this  stream 
was  plotted  for  each  year  during  which  it  has  been  gaged.  As 
these  hydrographs  were  necessarily  on  large  sheets,  it  is  evidently 
inconvenient  to  attach  them  to  this  report.  Consequently,  a  sum- 
mary was  made  of  the  daily  flow  by  plotting  the  average  for  each 
month.  The  resulting  diagram  is  labeled  the  "  Mean  monthly  dis- 
charge." This  and  other  diagrams  mentioned  below  will  be 
found  attached  to  this  report. 
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To  determine  run-off  from  rainfall  records  on  the  Chemung 
watershed,  a  diagram  was  constructed  for  average  conditions  dur- 
ing each  month  of  the  year.  A  curve  that  represents  the  general 
average  of  a  number  of  other  watersheds  was  drawn  upon  these 
monthly  diagrams.  By  comparison,  the  rainfall  run-off  character- 
istics of  the  Chemung  watershed  are  emphasized. 

To  indicate  briefly  the  yield  of  the  Chemung  watershed  dur- 
ing the  last  twenty-three  years,  a  diagram  was  constructed  to 
show  the  inches  of  run-off  that  occurred  each  year.  As  the  amount 
of  water  that  would  be  available  for  storage  in  reservoirs  was  the 
object  in  view,  the  inches  of  run-off  that  occurred  during  the  **  stor- 
age period  "  therefor  are  shown  separately. 

In  order  to  show  graphically  the  percentage  of  the  time  during 
which  the  natural  flow  of  Chemung  river  is  reliable  as  a  source 
of  water-supply,  two  curves  have  been  plotted.  One  for  the  year 
1909  and  another  for  the  entire  period  during  which  actual  gag- 
ings  are  available.  When  the  river  is  flowing  less  than  500  cubic 
feet  per  second,  no  water  should  be  diverted,  and  accordingly  the 
line  representing  this  flow  has  been  labeled. 

Computations, 

The  quantity  of  excavation  was  obtained  by  plotting  a  suffi- 
cient number  of  cross-sections  and  determining  the  area  within 
the  prism  lines  by  the  use  of  a  level  area  table.  In  order  to  ob- 
tain the  depth  of  cutting  with  which  to  enter  the  table,  the  fol- 
lowing method  was  used.  A  fine  thread  was  streached  horizontally 
across  the  plotted  section  and  shifted  vertically,  meanwhile  keep- 
ing the  thread  parallel  to  the  level  lines  on  the  paper.  When  a 
position  was  found  where  there  was  apparently  as  much  "  cut " 
above  as  "  fill "  below  the  thread,  the  elevation  of  an  equivalent 
level  surface  was  obtained  and  the  average  depth  for  use  in  the 
tabic  deduced.  In  practice,  this  operation  takes  but  a  few  sec- 
onds and  saves  a  vast  amount  of  planimeter  operation  in  an  exten- 
sive preliminary  estimate.  The  accuracy  of  each  computer  was 
checked  until  ho  became  sufficiently  skillful. 

Embankment  was  computed  by  means  of  a  suitable  table  of 
areas.  Ccst  curves  were  constructed  from  Barge  canal  construc- 
tion.    The  locks,  bridges  and  movable  dams  were  estimated  by 
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the  aid  of  these  curves.  The  quantities  in  the  other  structures 
were  computed  and  their  cost  obtained  by  the  application  of 
suitable  unit  prices. 

WATER-SUPPLY. 

General  Statement. 
The  summit  level  of  the  proposed  canal  would  be  about  five 
miles  in  length.  There  would  be  17  levels  depending  upon  it  for 
water,  14  of  which  would  be  fed  from  the  north  end  and  three 
from  the  south  end  of  this  summit  level.  In  mentioning  the  num- 
ber of  levels  that  must  be  supplied,  it  will  bo  noted  that  the  pools 
to  be  formed  in  canalizing  the  Chemung  river  have  not  been 
counted.  In  studying  the  water-supply  problem  it  has  'been  deemed 
fair  to  consider  that  these  pools  would  be  sustained  by  the  natural 
flow  of  the  stream  when  this  flow  has  been  supplemented  by  the 
water  that  would  be  passed  southerly  from  the  summit  level  dur- 
ing the  lockage  of  south-bound  boats.  In  accord  with  this  as- 
sumption attention  has  been  chiefly  confined  to  that  portion  of 
the  canal  which  is  strictly  an  artificial  channel.  Consequently, 
various  losses  of  water  have  l)een  computed  for  the  stretch  between 
Montour  Falls  and  the  Chemung  river. 

Size  of  Locks  and  Pkism. 
The  locks  and  prism  have  been  estimated  as  being  of  standard 
Barge  canal  size, —  that  is,  lock  dimensions  as  follows:  328  feet 
long,  45  feet  wide  and  12  feet  of  water  on  sills.  The  maximum 
lift  among  the  locks  north  of  the  summit  level  would  be  33  feet 
and  south  of  it,  15  feet.  The  normal  cross-section  of  the  water 
prism  has  the  following  dimensions:  123  feet  wide  at  the  water 
surface,  75  feet  on  the  bottom,  12  feet  deep  and  the  slope  of  the 
sides,  2  horizontal  to  1  vertical.  These  dimensions  give  a  sec- 
tional area  of  1,188  square  feet  and  a  wetted  perimeter  of  128.66 
feet.  In  short  levels,  these  dimensions  are  sometimes  increased 
where  storage  is  desired  for  filling  the  locks,  and  where  room  is 
very  scarce,  vertical  walls  are  used  and  the  width  at  the  water 
surface  reduced  to  75  feet. 

« 

Seasonal  Cargo   Capacity  and  Other  Assumptions. 
For  purposes  of  computation  a  cargo  capacity  of  2,000,000 
tons  during  a  navigation  season  of  210  days  was  assumed.     Al- 
though the  locks  can  accommodate  3,000  tons  per  lockage,  it  is 
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reasonable  to  consider  1,000  tons  as  passing,  in  order  to  deter- 
mine the  number  of  lockfuls  of  water  required.  To  avoid  figures 
of  unnecessary  refinement,  the  volume  of  a  lock  chamber  was  taken 
as  928'  X  45'  x  the  lift.  Also,  to  simplify  matters,  it  was  assumed 
that  traffic  would  occur  in  such  a  manner  that  every  boat  passing 
through  the  summit  would  draw  from  this  level  two  locks  full 
of  water.  One  lockful  is  used  to  get  into  the  summit  level  and 
another  to  leave  it.  Consequently,  the  amount  of  water  that  would 
be  used  in  passing  1,000  tons  over  the  summit  level  is  equal  to 
the  volume  required  to  fill  the  33-foot  lock  at  the  north  end  and 
the  15-foot  lock  at  the  south  end. 

Amount  of  Water  Required. 
Items  of  Consumption, 
In  computing  the  amount  of  water  required  for  operating  the 
proposed  canal,  the  following  were  considered  as  the  principal 
items  of  consumption: 

The  volume  necessary  (1)  to  fill  the  prism,  should  it  be  emptied 
for  any  reason. 

(2)  To  replace  losses  due  to  evaporation,  percolation  and  absorp- 
tion. 

(3)  To  take  care  of  leaks  around  lock-gates  and  valves. 

(4)  To  make  up  such  portion  as  would  be  lost  over  spillways. 

(5)  To  furnish  power  for  operating  valves,  gates  and  capstans. 

(6)  To  supply  water  for  the  lockage  of  boats. 

The  detail  computations  are  shown  in  the  estimate  which  forms 
part  of  this  report.  Consequently,  only  a  brief  description  of  the 
method  is  considered  necessary  here. 

Item  No,  1.     (Filling  the  prism.) 

The  volume  necessary  to  fill  the  prism  of  the  canal  and  feeder 
was  computed.  As  the  amount  consumed  in  one  day  was  the 
basis  of  computation,  this  item  was  distributed  throughout  the 
navigation  season  as  so  much  per  day.  This  filling  of  the  prism 
would  probably  occur  but  once  during  a  season.  However,  after 
the  entire  length  of  the  canal  has  been  drained  off,  it  is  con- 
sidered that  during  the  first  month  subsequent  to  such  filling  a  loss 
of  a  prismful  of  water  will  result.  These  two  prismfuls  of  water 
are  in  addition  to  the  normal  loss  by  percolation  or  seepage. 

This  item  was  estimated  to  be  1,250,000  cubic  feet  per  day. 
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Item  Xo,  2.     (losses  Wa  surface,  sides  and  bottom  of  prism.) 

Evaporation,  percolation  and  absorption  losses  were  allowed  as 
a  4.r)-inch  decrease  in  depth  per  day  over  the  entire  water  sur- 
face of  the  prism.  This  figure  was  arrived  at  by  a  study  of  the 
extensive  measurements  taken  on  the  Erie  canal  during  the  year 
1900.  On  the  modem  canals  of  France  and  Germany  the  loss 
from  seepage  is  from  1.5  to  2.0  inches  per  day.  From  laboratory 
experiments  it  is  recorded  that  aquatic  vegetation  returns  to  the 
atmosphere  about  one-quarter  as  much  water  as  is  evaporated  by 
a  free  water  surface  of  etjual  area.  From  measurements  taken 
during  the  summer  of  11)00  the  greatest  loss  in  one  day  by  evapo- 
ration was  0.25  of  an  inch.  However,  from  a  study  of  conditions 
that  might  occur  on  the  proposed  canal,  4.5  inches  was  considered 
sufficient  to  cover  fully  the  total  loss  from  e\'aporation,  percola- 
tion and  absorption. 

This  item  was  estimated  as  5,700,000  cubic  feet  per  day. 

Item  Xo.  3.     (Losses  around  lock-gates  and  valves.) 

Leakage  around  lock-gates  and  valves  has  been  estimated  at 
widely  different  values  by  European  and  American  authorities. 
From  recent  observations  on  the  completed  locks  of  the  Barge 
canal  it  is  apparent  that  such  losses  are  smaller  than  they  were 
around  the  older  structures.  In  fact,  it  is  considered  fair  to  as- 
sume the  valves  as  practically  water  tight.  However,  around  the 
lock-gates  there  is  always  some  leakage.  As  a  basis  for  computa- 
tion, let  it  be  assumed  that  there  is  an  opening  along  the  sill  or 
the  miter-post  of  each  leaf  of  a  pair  of  gates.  Suppose  these  open- 
ings are  each  0.25  of  an  inch  wide  by  9  feet  long  and  are  under  a 
head  equal  to  the  lift  of  the  highest  lock.  The  volume  required 
to  make  up  the  leakage  through  such  openings  in  each  series  was 
computed  and  a  rough  determination  was  thus  obtained. 
This  item  was  estimated  as  1,250,000  cubic  feet  per  day. 

Item  No.  4.     (Loss  over  spillways.) 

The  loss  over  spillways  was  considered  as  being  less  than  that 
shown  by  the  data  collected  during  the  canal  operations  of  former 
days.  The  use  of  the  telephone  by  lock-tenders  and  others  en- 
gaged in  feeding  levels  will  pre\'ent  the  old  time  excessive  waste  of 
water  to  relieve  "  drowned "  levels.  The  automatic  spillways 
of  the  siphon  type,  which  have  been  installed  on  the  Barge  canal, 
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will  also  assist  in  minimizing  this  loss.  These  spillways  nb  doubt 
will  ultimately  be  equipped  with  a  device  to  transmit  a  signal  to 
the  men  in  control  of  the  feeding,  whenever  the  level  approaches 
the  stage  where  overflow  is  pending.  When  modern  conditions 
were  considered  in  conjimction  with  available  data  that  necessarily 
•  was  collected  under  the  old  regimen,  a  flow  of  28  cubic  feet  per 
mile  per  minute  was  deemed  as  ample  to  represent  the  loss  over 
spillways. 

This  item  was  estimated  as  800,000  cubic  feet  per  day. 

Item  No.  5.     (Ix)sses  of  water  in  generating  power.) 

Water  for  furnishing  power  to  operate  lock  machinery  was  es- 
timated on  the  basis  that  20  horse-power  would  be  sufiicient  to 
operate  the  gates,  valves  or  capstans.  The  time  that  such  power 
would  be  in  use  during  each  lockage  was  considered  as  6  minutes. 
On  account  of  the  unfavorable  conditions  under  which  water 
wheels  would  necessarily  be,  when  installed  as  part  of  the  ma- 
chinery of  a  lock,  a  rather  low  efficiency  was  assumed  for  the 
turbines  subject  to  such  intermittent  operation. 

This  item  was  estimated  to  be  100,000  cubic  feet  per  day. 

Item  No.  6.     (Losses  by  lockage  of  boats.) 

The  water  necessary  for  the  lockage  of  boats  was  computed  on 
the  basis  of  2,000,000  tons  cargo  capacity.  This  tonnage  would 
cause  10  fillings  per  day  of  the  highest  lock  on  either  side  of  the 
summit  level.  On  the  north  end  the  highest  lift  is  33  feet  and 
on  the  south,  15  feet.  Each  of  these  locks  must  be  filled  once  in 
in  order  to  pass  1,000  tons  through  the  summit  level.  Computa- 
tions were  made  according  to  these  assumptions. 

This  item  was  estimated  as  7,100,000  cubic  feet  per  day. 

Summary  of  Items, 

Cubic  feet  per  day 

No.  1.  Filling  the  prism 1,250,000 

No.  2.  Losses  due  to  evaporation,  etc 5,700,000 

No.  3.  Leakage  around  lock-gates  and  valves 1,250,000 

No.  4.  Losses  over  spillways 800,000 

No.  5.  Power  for  lock  machinery 100,000 

No.  6.  Water  for  lockage  of  boats 7,100,000 

Water  required  per  day 16,200,000 


\ 
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^^^  «nioiint  li  «jiw'  ^''  *  constant  flow  of  approximately  200 
rttbic  ftH*t  per  ^nmd. 

SociK'K  OP  Water-Sipply. 

Pooi  and  Feeder.  \ 

The  (^heinung  river  is  the  only  available  stream  posaesginir  a 
<lrainage  basin  of  sufficieut  area  to  supply  the  large  amount  of 
water  that  is  necessary  to  operate  the  proposed  canal.    There  is  an 
grea  of  about  100  square  miles  that  naturally  drains  into  the  sum- 
nait  level.    This  source  has  been  considered  on  the  side  of  safety,       \ 
but  has  not  entered  into  the  estimate.  i 

In  order  to  bring  water  from  the  Chemung  river  to  the  summit 
level,  a  feeder  must  be  extended  to  a  pool  near  Coming.     A         \ 
movable  dam  of  the  bridge  type  would  be  installed  to  control  this 
pool.    This  sort  of  dam  in  times  of  flood  will  leave  an  unobstructed         \ 
channel.     WitJi  such  a  structure  it  is  obvious  that  no  high  water 
damage  would  result.     However,  at  such  times,  when  a  pool  is 
necessary,  by  lowering  the  gates  of  the  dam  a  level  of  sufficient 
elevation  can  be  maintained  to  pass  water  across  the  low  ridge  that 
lies  between  Corning  and  tlie  summit  level.    In  planning  the  feeder 
from  this  pool,  the  water  surface  was  kept  several  feet  below  tha^ 
of  the  abandoned  feeder,  which  formerly  extended  along  the  route 
that  any  such  channel  must  take.     It  was  deemed  advisable   to 
follow  the  alignment  of  this  old  feeder  as  nearly  as  possible  for 
the  following  reasons:   The  abandoned  channel  possesses  wonder- 
fully compact  embankments,  that  would  be  a  barrier  against  over- 
flow.    By  excavating  in  the  old  bottom,  the  surface  of  the    nei^ 
feeder  can  be  kept  nearer  the  summer  level  of  the  ground-walerr 
table  and  thus  reduce  seepage  losses  as  well  as  the  attendant  flood 
damages.     At  the  lower  end  of  the  new  feeder  the  drop  of  about 
25  feet,  which  was  overcome  by  locks  in  the  former  navig»,l>le 
feeder,  will  be  taken  care  of  by  an  inclined  concrete  flume.         JV 

7  » 

structure  similar  to  the  one  planned  at  this  point  is  used  on    tho 
Trenton  Falls  feeder. 

« 

Description  of  Chemung  River. 
The  Chemung  is  formed  a  few  miles  alx)ve  Coming,  X.  Y., 
the  union  of  the  Tioga,  Canisteo  and  Cohocton  rivers.     It  flo 
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southeasterly  through  Elmira  and  crosses  thie  Pennsylvania  state 
line  near  the  village  of  Chemung,  N.  Y.  After  flowing  about  two 
miles  in  Pennsylvania,  it  returns  to  New  York  state  and  traverses 
a  loop  of  three  miles  in  length ;  then  it  Anally  crosses  the  line  into 
Pennsylvania  near  Waverly,  N.  Y.  The  Chemung  river  is  a  trib- 
utary of  the  Susquehanna  and  is  about  40  miles  in  length,  30  miles 
of  which  is  in  New  York  state.  The  grade  of  the  Chemung  river 
bed  is  rather  uniform  and  averages  four  feet  of  fall  to  the  mile.  A 
series  of  small  rapids  of  two  or  three  feet  drop  and  a  chain  of 
pools,  go  to  make  up  the  river  throughout  its  length.  The  Che- 
naung  has  an  extensive  flood  plain  and  frequently  divides  itself 
into  several  channels.  Large  islands  are  thus  formed  in  some 
instances,  but  in  general  low,  gravely  bars  are  the  result  The 
banks  are  from  five  to  ten  feet  above  low  water  and  are  composed 
largely  of  clay.  The  water  surface  of  the  Chemung  river  has 
been  known  to  rise  15  feet  above  its  low-water  elevation.  The 
discharge  varies  from  about  100  or  200  cubic  feet  per  second 
during  ordinary  low  water  to  40,000  during  the  average  flood. 
The  maximum  freshet  on  record  occurred  in  June,  1889.  The 
discharge  at  this  time  was  estimated  at  138,000  cubic  feet  per 
second.  Francis  CoUingwood  is  authority  for  these  figures.  This 
famous  engineer,  in  his  report  to  the  city  of  Elmira  concerning 
flood  protection,  mentions  the  phenomenal  rainfall  that  caused 
this  extreme  flood.  The  extensive  dikes  and  concrete  walls,  that 
have  been  built  at  so  many  points  along  the  Chemung  river  as  a 
protection  against  floods,  testify  that  this  river  has  manifested 
its  torrential  character  in  a  manner  which  convinced  property 
holders  that  protection  is  necessary. 

Watershed, 
The  topographic  features  of  the  Chemung  watershed  arc  as  a 
rule  broad  and  bold.  Hills  rise  to  a  height  of  several  hundred  feet 
within  a  short  distance  on  either  side  of  the  river  channel.  The 
tributaries  are  ramifying  and  uniformly  distributed,  though  not 
numerous.  Dry  guUeys  and  flood  channels  are  common.  Many 
of  the  smaller  creeks  are  intermittent.  The  upland  plateau,  which 
constitutes  a  large  percentage  of  the  catchment  area,  is  wooded  to 
some  extent,  but  the  soil  is  as  a  rule  impervious.     Few  lakes  or 
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uiAr^h  areas  are  prt^seiit.  In  fact,  conditions  on  tlie  Chemung 
n'literdied  couibiue  to  produce  such  an  extremely  rapid  run-oflf 
tbAt  necessarily  lon^f  periods  of  low-stream  flow  must  follow. 

The  entire  drainage  of  the  Chemung  river  above  its  moiith  is 
2,520  8(]uare  miles  and  that  portion  above  Corning  is  1,950  square 
miles.     With  a  maximum  discharge  that  is  one  thousand  times 
greater  than  the  minimum,  it  is  evident  that  the  Chemung,  for  a 
stream  with  a  large  drainage  area,  is  subject  to  uncommon  changes 
in  its  flow.  That  this  flashy  nature  is  due  largely  to  the  character  of 
its  watershed  is  shown  graphically  by  diagrams  which  form  a  part 
of  this  report  (Plate  II).     On  these  diagrams  a  curve  showing 
the  relation  of  run-off  to  rainfall  for  each  month  of  the  year  is 
plotted  for  the  Chemung  watershed  for  a  period  of  ten  years.    On 
the  same  sheet  is  plotted  an  average  curve  derived  from  extensive 
data  collected  on  other  watersheds  throughout  the  eastern  states. 
By  a  comparison  of  these  curves,  the  one  for  the  Chemung  shows 
that  this  watershed  possesses  retentive  powers  that  are  remarkably 
feeble.     Precipitation,  except  when  existing  in  the  form  of  snow 
or  ice,  does  not  remain  long  on  the  impervious,  scmimountainous 
area,  that  forms  the  Chemung  drainage  basin. 

No  Diversion  from  Chemung  River  during  Low-Water  Period. 

A  flow  of  less  than  500  cubic  feet  per  second  has  been  consid- 
ered as  low  water  in  the  Chemung  river. 

From  a  study  of  Plates  III,  IV  and  V  and  from  an  inspection 
of  the  computed  flow,  as  far  back  as  suitable  rainfall  records  are 
obtainable,  it  has  been  determined  that  no  reliance  should  bo 
placed  upon  the  natural  flow  of  the  Chemung  river,  when  the 
necessary  draft  of  200  cubic  feet  per  second  for  canal  operation 
is  contemplated.  Consequently,  storage  reservoirs  have  been  esti- 
mated of  suflicient  capacity  to  supply  a  constant  flow  of  200  cubic 
feet  per  second.  The  water  to  fill  these  reservoirs  will  be  im~ 
pounded  during  times  of  ample,  or  flood  flow,  and  later  passed 
to  the  pool  at  Coming  via  the  Chemimg  and  its  tributaries,  as 
required  by  the  needs  of  canal  operations. 

Flood  Heights  Lessened. 
As  the  storage  reservoirs  would  control  and  impound  in  times 
of  freshet  the  discharge  of  several  of  the  most  torrential  of  the 
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Chemung's  tributaries,  it  is  reasonable  to  expect  the  extreme  flood 
heights  will  be  lessened.  Jiy  thus  preventing  the  uppermost  feet 
of  rise  during  high  water,  often  an  otherwise  uncontrollable  flood 
is  kept  within  the  channel. 

Run-off  Available  for  Storage. 

To  estimate  properly  the  cost  of  the  storage  reservoirs  that  would 
be  necessary  to  impound  the-  required  water,  a  study  of  the  yield 
per  square  mile  of  the  Chemung  watershed  is  imperative.  As 
precipitation  is  measured  by  inches  of  depth,  so  it  is  found  con- 
venient to  express  run-off  from  a  drainage  basin  in  the  same  unit. 
Of  the  total  amount  of  water  that  falls,  a  large  percentage  does 
not  take  the  form  of  run-off,  but  is  "  retained  "  bv  a  watershed. 
Evaporation  and  other  natural  phenomena  return  this  portion  to 
the  atmosphere,  but  it  is  never  available  for  storage.  The  method 
for  computing  the  minimum  yield  per  square  mile  of  the  Chemung 
watershed  will  now  be  outlined. 

From  the  year  1903  to  date  actual  gagings  of  the  Chemung 
river  are  available.  Monthlv  rainfall  records  from  1891  to  date 
have  been  obtained  for  five  characteristic  stations  on  the  Chemung 
watershed.  Beginning  with  January,  1903,  and  considering 
every  month  of  January  to  date,  the  inches  of  rainfall  were  plotted 
as  abscissas  and  the  resulting  run-off  as  ordinates.  A  smooth 
curve  that  represents  the  average  relation  of  rainfall  in  January 
to  run-off  in  January,  as  occurring  on  a  number  of  other  water- 
sheds of  the  eastern  states,  was  drawn  upon  the  same  sheet.  The 
position  of  an  average  curve  for  the  Chemung  watershed  was  de- 
termined among  the  plotted  points.  To  do  this,  the  points  were 
connected  and  the  desired  curve  found  graphically.  However,  the 
general  average  curve  was  considered  to  some  extent  in  shaping 
the  curve  for  the  C-hemung  watershed.  Also  the  following  test 
was  applied.  The  total  inches  of  rainfall  and  the  total  inches  of 
run-off  representing  the  aggregate  of  each  quantity  for  all  the 
months  of  Januarv  from  1903  to  date  was  divided  by  the  number 
of  months  under  consideration.  The  result  was  the  numerical 
average.  By  plotting  this  numerical  average  of  the  January 
rainfall  and  its  resulting  run-off,  a  check  on  the  placing  of  the 
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cun'e  was  obtained.  The  cun'c  for  each  month  was  checked  in 
this  way.  The  position  of  this  average  is  shown  on  the  diagrams 
hy  two  small  concentric  circles.  When  a  curve  showing  the  aver- 
age relation  of  run-off  to  rainfall  for  each  month  during  the  year 
was  obtainiHl,  attention  was  given  to  the  compiled  rainfall  data 
extending  back  to  1891.  Five  stations  on  the  C/hemung  watershed 
were  used  in  computing  the  average  rainfall  for  each  month. 
From  the  known  montlily  rainfall  data  the  corresponding  amount 
of  run-off  for  each  reading  was  determined  by  means  of  the  cur\'e 
that  was  made  especially  for  the  month  under  consideration  and 
for  the  Chemung  watershed.  These  cur\x^  are  described  above. 
In  this  manner  the  run-off  of  the  (Chemung  river  was  studied  as 
far  ba<'k  as  rainfall  rwords  were  available. 

Minimum  Run-off. 
It  is  notable  that  the  nm-off  for  any  particular  month  is  apt  to 
be  due  to  precipitation  that  has  occurred  during  tlie  previous 
month  or  months.  In  this  case  this  precipitation  has  been  stored 
in  some  manner  on  the  watershed.  This  is  particularly  true  in 
case  snow  or  ice  has  been  formed,  because  simply  a  rise  in  tem- 
perature may  then  cause  excessive  run-off.  At  any  rate,  the  mini- 
mum for  any  one  month  means  little.  Consequently,  the  least 
run-off  during  a  certain  year  or  portion  of  a  year  is  sought  when 
storage  problems  are  dealt  with.  The  water  year  is  divided  into 
three  periods,  namely,  the  storage,  the  growing  and  the  replenish- 
ing periods.  Although  the  entire  year  was  studied,  attention  was 
given  mostly  to  the  total  run-off  that  occurs  during  the  storage 
period.  For  the  Chemung  watershed,  December,  January,  Feb- 
ruary, March,.  April  and  May  are  considered  as  comprising  the 
storage  period.  The  results  of  the  run-off  investigations  from 
1891  to  date  are  shown  concisely  by  the  diagrams  on  Plate  VI. 
For  use  in  the  storage  computations,  six  inches  was  adopted  as 
the  minimum  depth  of  run-off  on  the  Chemung  drainage  basin. 
This  gives  a  yield  of  13,939,200  cubic  feet  per  square  mile  during 
the  storage  period  of  the  water  year.  Having  determined  the 
minimum  yield  per  unit  area  of  the  Chemung  watershed,  atten- 
tion will  now  be  turned  to  the  available  sites  for  storage  reser- 
voirs. 
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Storage  Eesebvoirs. 
Cooper's  Plains. 

Description,  About  six  miles  above  Coming,  what  is  known  as 
Mead's  creek  empties  into  the  Cohocton  river.  The  valley  of  this 
creek  contains  a  storage  reservoir  site  which  is  about  a  mile  from 
the  railroad  station,  known  as  Cooper's  Plains.  At  this  site  a 
dam  of  about  1,300  feet  in  length  with  an  average  height  of  50 
feet  will  store  873  million  cubic  feet  of  water.  From  the  water- 
shed of  the  creek  at  this  point,  67  square  miles  of  drainage  area 
are  available  and  the  storage  season  will  yield  930  million  cubic 
feet. 

Cost.    The  total  cost  of  this  reservoir  was  estimated  at  $596,966. 

TiLscarorcL, 

Description.  On  Tuscarora  creek,  near  the  village  of  Addison 
and  about  14  miles  a;bove  Corning,  a  storage  site  is  available.  The 
creek  above  this  point  has  a  drainage  area  of  120  square  miles 
and  would  yield  1,600  million  cubic  feet  during  the  storage  period. 
In  the  valley  of  the  creek  about  a  mile  above  the  village  of  Ad- 
dison there  is  a  site  for  a  dam.  At  this  site,  1,350  million  cubic 
feet  could  be  stored  by  a  dam  1,600  feet  long  with  a  maximum 
height  of  90  feet  at  the  spillway. 

Cost.      The   total    cost    of    this    reservoir    was    estimated    at 

$1,248,628. 

Lamoka. 

Description.  In  Schuyler  county  there  are  two  bodies  of  water 
known  as  Lamoka  and  Little  lakes.  These  lakes  drain  into  the 
Cohocton  river  at  Savona  and  possess  a  water  surface  of  2.27 
square  miles.  Their  distance  from  Corning  is  24  miles  and  the 
area  that  drains  into  these  lakes  is  42  square  miles  in  extent. 
These  bodies  of  water  might  be  called  twin  lakes,  as  there  is  only 
a  slight  difference  in  elevation  between  their  surfaces  and  they 
are  connected  by  a  short,  sluggish  stream.  At  the  lower  end, 
near  Bradford,  there  is  a  good  site  for  a  storage  dam.  By  a  low 
dam,  1,200  feet  in  length,  the  yield  of  the  drainage  area,  or  about 
600  million  cubic  feet,  cquld  be  stored. 

Cost.    The  total  cost  of  this  storage  was  estimated  at  $340,992. 
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Kanona. 

Description.  About  24  miles  alH)ve  Corning,  near  the  village 
of  Kanona,  there  is  a  storage  reservoir  site.  A  dam  can  be  built 
at  a  narrow  part  of  the  valley  of  Five-MiU^  creek,  near  the  hamlet 
ealled  Jordan.  Above  this  point  there  is  an  area  of  02  squaro 
miles  of  drainage,  which  would  yield  840  million  cubic  feet  A 
dam  ne(*essary  to  impound  this  amount  of  water  would  bo  1,300 
f(K»t  long  and  have  a  height  of  TiO  feet  at  the  spillway.  A  small 
railroad  operates  in  this  valley  and  some  rehvation  would  be 
uwessary, 

Cost.    The  total  cost  of  tliis  n^servoir  was  estimated  at  $636,601. 

Cost  ( 'omparisati. 
In  order  to  compare  tlie  size  and  cost  of  the  storage  reservoirs 
proposed  for  the  Cheniung  watersbed,  there  is  tabulated  below  data 
(•onc(»nnng  a  f(*w  well-known  projtH'ts  in  Xi^w  York  state. 


NAME  OF  RESKRVOm. 


Capacity  in        Cost  per 


Dolta 

Hinckley 

(JeneMce  (pro|K)j«Hl) 

HawkoiiMvillc  (proposed) ... 
Uigloy  Mountain  (proposed) 


C(>op<'rs  (propos»pd) .  . 
Tuscarora  (propoecd) 
I^ainoka  (proponed) . . 
Kanona  (proposed) .  . 


millions  of 
cubic  feet. 


millioD 
cubic  feet. 


2,700 
3,400 
7.700 
5.300 
5,200 


$472 
350 
312 
534 
260 


Summary. 
To  supply  the  proposed  canal  3.()6  billion  cubic  feet  of  storage 
has  been  estimated  as  sufficient.     This  amount  of  water  is  equiva- 
lent to  a  constant  flow  of  200  cubic  feet  per  second  during  naviga- 
tion season. 

Four  storage  reservoirs  are  required  to  impound  this  amount 
of  water.  The  total  cost  of  these  reservoirs  has  been  estimated 
at  $2,823,217,  which  is  at  the  rate  of  $771  per  million  cubic  feet 
of  storage. 

ROUTE. 
Special  Features. 
The  Barge  canal  already  extends  southerly  from  Seneca  lake 
to  the  village  of  Montour  Falls.  The  length  of  this  spur  is  about 
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three  miles  and  it  forms  the  beginning  of  the  proposed  Chemung 
Canal  Improvement.  From  ilontour  Falls  to  the  divide  at  Horse- 
heads  a  waterway  must  follow  the  valley  of  Catharine  creek.  This 
valley  is  a  narrow  one  with  steep  sides  and  its  floor  rises  450 
feet  in  9  miles.  It  is  already  occupied  by  a  trolley  line,  a  steam 
railroad  and  a  highway.  The  railroad  is  located,  as  a  rule,  well 
up  the  side  of  the  valley  and  does  not  interfere  with  waterway 
location  except  at  one  place.  By  taking  Catharine  creek  into 
the  canal  prism  and  making  certain  changes  in  the  highway  and 
trolley  alignment,  a  waterway  can  be  located  without  encountering 
any  unusual  difficulties.  However,  the  narrowness  of  the  valley 
makes  the  disposal  of  excavat<»d  nuiterial  more  costly  than  usual 
and  its  steep  grade  brings  the  locks  close  to  each  other.  This 
latter  condition  shortens  the  levels  to  such  an  extent  that  special 
provisions  must  be  made  for  filling  the  locks  without  a  loss  of 
navigable  depth.  This  can  Ik?  accomplished  by  side  p(K>l8  and  by 
making  the  channel  of  more  than  the  regulation  depth,  in  order 
to  obtain  the  necessary  storage.  The  difficulty  of  filling  high-lift 
locks  from  short  levels  has  l)een  encountered  and  overcome  at  the 
eastern  end  of  the  I^rge  canal,  l)etwoen  Crescent  and  Waterford. 

From  Horseheads  to  Elmira  the  route  follows  the  valley  of 
Newtown  creek  to  the  Chemung  river.  Here  it  diverges  from  that 
of  the  abandoned  Chemung  canal,  which  kept  to  higher  ground 
and  passed  through  the  center  of  the  city  of  Elmira.  The  flood 
waters  of  Newtown  creek  can  be  controlled,  when  the  full  sized 
canal  channel  has  l)een  excavated.  Its  valley  is  well  adapted  for 
a  waterway,  being  fairly  broad  and  possessing  much  longitudinal 
slope.  By  following  the  general  direction  of  this  stream  through 
Elmira  comparatively  few  buildings  are  encountered  and  by  con- 
trolling floods  a  positive  benefit  to  contiguous  property  would 
result. 

From  Elmira  to  the  Pennsylvania  state  line  the  route  follows 
in  general  the  channel  of  the  C^hemung  river.  During  times  of 
flood  no  obstructions  will  be  present  to  impede  the  flow  of  this 
river,  because  the  necessary  dams  would  l)e  movable  and  of  the 
bridge  type, —  that  is  to  say,  the  dams  would  have  gates  that  can 
be  lifted  above  the  highest  water.  The  straightening  and  deepen- 
ing of  the  natural  channel,  on  the  other  hand,  will  assist  in  the 
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rapid  passage  of  flood  water  and  prevent  it  from  overflowing  the 
river  banks.  I>uring  times  of  ordinary  flow  the  gates  of  these  dams 
will  be  used  to  control  pool  levels,  which,  in  conjunction  with  the 
locks  and  the  dredged  channel,  make  the  river  navigable. 

Before  finally  leaving  New  York  state  the  Chemung  river  flows 
for  about  two  miles  in  Pennsylvania.  On  the  New  York  side 
of  the  line,  north  of  this  loop,  the  ground  is  not  adapted  to  canal 
location.  In  order  to  investigate  completely  the  project  of  the 
(Jhomung  Canal  Improvement,  a  survey,  plans  and  estimate  were 
prepared  for  this  loop  in  Pennsylvania.  As  will  be  seen  by  this 
report,  the  estimate  of  work  that  is  outside  of  Now  York  state 
has  been  separately  itemized. 

Description, 

Below  is  given  a  description  which  covers  the  entire  route  of 
the  proposed  <^hemung  Canal  Improvement. 

Beginning  at  the  southern  limits  of  what  is  known  as  Barge 
canal  contract  T,  in  the  village  of  Montour  Falls,  the  route  of 
the  proposed  waterway  extends  southerly  and  follows  the  valley 
of  Catharine  creek,  until  the  divide  near  the  village  of  Horseheads 
is  reached;  thence  it  crosses  this  divide  into  the  valley  of  New- 
town creek;  thence  down  tho  valley  of  Newtown  creek  to  the 
Chemung  river;  thence  down  the  valley  of  the  Chemung  river, 
cutting  off  such  crooks  and  bends  of  tho  river  as  may  be  nocossars', 
until  the  Pennsylvania  state  line  is  reached  near  Waverly. 

ESTIMATE. 

Details. 
In  order  to  prepare  the  estimate  with  a  sufficient  amount  of 
detail,  it  was  found  necessary  to  use  computation  sheets  to  the 
numl)cr  of  190.    Consequently,  it  was  not  convenient  to  have  the 
details  of  the  estimate  attached  to  this  report. 

Unit  Prices. 
From  Barge  canal  operations  and  other  sources,  data  was  col- 
lected for  the  purpose  of  determining  a  fair  price  for  each  item 
of  the  estimate.    In  the  case  of  excavation,  for  instance,  a  change 
of  a  few  cents  will  increase  or  diminish  tho  total  cost  a  vast 
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amount,  on  account  of  the  figures  that  represent  this  quantity 
being  so  very  great.  Consequently,  great  caution  was  employed 
in  determining  what  seemed  to  be  a  suitable  price  and  particularly 
so  when  dealing  with  the  major  items  of  the  estimate.  Below 
will  be  found  a  statement  of  the  principal  unit  prices: 

Excavation.    A  composite  price  was  determined,  viz: 

llardpan,  gravel  and  sand,  per  cubic  yard ....  $0  40 

Gravel,  clay,  fine  sand  and  loaiii,  per  cubic 

yard 35 

Gravel,  stiff  clay  and  sand  (in  river  channel), 

per  cubic  yard 55 

Clay,  sand  and  gravel  (for  small  structures), 

per  cubic  yard 60 

Embankment,   per  cubic  yard 20 

Wash  wall,  per  cubic  yard 2  50 

Puddle,   per  cubic  yard 1  50 

Paving,  per  square  yard 2  00 

Concrete  (the  price  in  each  case  depending  upon 

the  size  and  location  of  the  structure)  per  cubic 

yard 7  00  to  8  00 

Percenlage  of  Rounding. 

When  a  preliminary  estimate  of  the  cost  of  doing  work  has 
been  compiled,  it  is  imperative  that  an  allowance  should  be  made 
for  unforeseen  contingencies.  The  customary  way  of  doing  this 
is  to  increase  the  total  estimated  cost  by  a  certain  per  cent  The 
cost  of  properly  controlling  the  finances,  assigning  the  contracts, 
laying  out  and  superintending  a  largo  public  work  has  been  con- 
sidered as  amounting  to  10  per  cent  of  the  entire  amount  spent 
for  the  improvement.  It  has  been  deemed  reasonable  also  to  add 
another  10  per  cent  to  cover  unforeseen  construction  difficulties 
and  change  of  market  prices.  Accordingly  20  per  cent  has  been 
added  to  the  estimated  cost  and  the  nearest  round  figures  are 
used  to  express  the  total. 

Summary, 

By  referring  to  the  attached  map,  it  will  be  seen  that  the  route 
of  the  proposed  canal  can  be  conveniently  divided  into  the  fol- 
lowing parts: 
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(1)  Montour  Falls  to  north  end  of  the  summit  level. 

(2 )  North  end  of  Hiimmit  level  to  the  Chemung  river  at  Elraira 
[l])  Ehnira  to  Ponnsvlvania  state  lino  near  Chemung  village. 
(4 )   Loop  in  the  state  of  Pennsylvania. 

(."))  Loop  in  New  York  state  from  Pennsylvania  loop  to  the 
state  lino  m*ar  Waverly,  X.  Y. 

In  order  to  cover  the  remaining  portioiiis  of  the  estimate  num- 
Uts  must  1k>  assigned,  as  follows: 

(ii)    Fwder  and  controlling  works. 

(7)   Storage  reservoirs  and  accessories. 


TMe  of  Cost. 


PAKT  Nl'MIiKR 

Kftti  Minted 

COHt. 

ri»»t.  pliifl 
20  |M>r  cc'ut. 

Per  wnt 
of  total 
length. 

Per  pent 

of  entire 

cost. 

Approxi- 
mate coet 
per  mile. 

MUea. 

1 

2               

3 

4 

.«»      

56.077.6N2 
2.481.625 
6.017.:>()0 
008.077 
1.817.565 
1.162.0*i8 
2.823.217 

$7.21>3.219 
2.077,050 
8.337,011 
1.080.602 
2.181,078 
1.305.562 
3.387.860 

24 

20 

34 

5 

8 

28 

11 

31 

4 

8 

5 

13 

S838.000 
276.000 
652,000 
605,000 
753.000 
117.000 

8  7 

10  8 

12.8 

18 

2  0 

fi      

11  9 

7 

Total 

S2e. 062.372 

Say  the  t^>tal  cost  in  round  figures  is  $26,500,000. 


REPORT  ON  THE  PROPOSED  IMPROVEMENT 
OF  THE  GLENS  FALLS  FEEDER. 


Before  entering  into  a  discussion  of  routes  and  costs  of  a  canal 
of  Barge  canal  dimensions  along  tlie  line  of  what  is  known  as 
the  Glens  Falls  feeder,  a  brief  description  of  this  existing  canal 
and  the  purpose  which  it  serves  may  help  in  obtaining  a  clearer 
conception  of  the  location  for  the  proposed  enlarged  canal  and  to 
the  line  of  reasoning  followed  in  arriving  at  the  various  con- 
clusions. 

The  existing  Glens  Falls  feeder  extends  from  a  point  on  the 
summit  level  of  the  old  Champlain  canal  in  the  vicinity  of  Hud- 
son Falls  to  a  point  on  the  Hudson  river  about  one  and  on&-half 
miles  above  Glens  Falls,  a  total  distance  of  about  seven  miles.  The 
feeder  not  only  supplies  water  for  the  summit  level  of  the  old 
Champlain  canal,  but  is  navigable  for  boats  of  from  100  to  150 
tons  capacity.  At  the  present  time  an  improvement  is  being 
made  on  tlie  feeder  that  will  not  increase  its  dimensions  to  an 
extent  that  will  allow  for  the  use  of  larger  boats,  but  will  insure 
the  passing  of  water  through  the  feeder  in  the  amount  of  300 
cubic  feet  per  second  for  supplying  the  summit  level  of  the  im- 
proved Champlain,  or  Barge  canal,  by  making  use  of  the  old 
Champlain  canal  from  its  jimction  with  the  feeder  north  to  a 
point  in  the  vicinity  of  Dunhams  Basin,  where  a  lateral  ditch 
will  be  constructed  to  connect  with  the  improved  Champlain 
canal. 

The  location  of  the  existing  Glens  Falls  feeder  is  through  the 
village  of  Hudson  Falls  and  the  city  of  Glens  Falls,  and  these 
municipalities  depend  to  a  certain  axtent  upon  the  feeder  for 
transporting  commodities,  and  it  is  safe  to  assume  tliat,  should 
a  canal  be  constructed  of  Barge  canal  dimensions,  the  various 
industries  along  the  canal  would  ship  their  finished  product  — 
in  part  at  least — over  the  canal,  which  is  not  the  case  at  the 
present  time,  as  these  shipments  are  almost  invariably  made  by 
rail,  due  to  the  fact  that  boats  which  can  navigate  the  present 

1425] 
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Glens  Falls  feeder  are  limited  to  such  a  small  capacity  that  the 
rates  on  water-borne  shipments  do  not  prove  attractive. 

As  a  general  proposition  there  are  two  routes  available  for  the 
construction  of  this  proposed  canal  and  these  may  be  distinguished 
as  the  "  river  line  "  and  the  "  land  line." 

The  river  line  begins  at  the  feeder  dam^  which  is  about  one 
and  one-half  miles  above  (rlens  Falls,  and  follows  the  bed  of  the 
Hudson  river  to  a  point  below  loc^k  No.  7  at  Fort  Edward,  where 
the  river  has  been  deepened  and  is  a  part  of  the  improved  C*hani- 
plain  Barge  canal  —  a  total  distance  of  eight  miles. 

The  land  line  begins  at  the  feeder  dam  and  follows  the  align- 
ment of  the  existing  Glens  Falls  feeder  to  a  point  between  locks 
Xos.  12  and  13,  which  is  at  the  plant  of  the  Kenyon  Lumber 
Company  in  the  village  of  Hudson  Falls.  The  route  at  this  point 
leaves  the  existing  Glens  Falls  feeder  and,  following  a  southerly 
course  along  the  eastern  limits  of  the  village  of  Hudson  Falls, 
reaches  by  the  aid  of  a  flight  of  locks  the  old  Champlain  canal 
just  north  of  the  village  of  Fort  Edward.  From  this  point  to  a 
junction  with  the  improved  Champlain  canal  three  routes  have 
been  examined.  Route  No.  1  continues  on  this  southerly  course 
and  crosses  the  old  Champlain  canal  and  the  Delaware  and  Hud- 
son railroad  and  reaches  the  improved  Champlain  canal  at  a 
point  about  one-fourth  of  a  mile  below  lock  No.  8  —  a  total  dis- 
tance of  about  7.6  miles. 

Route  No.  2,  from  the  foot  of  the  flight  of  locks,  follows  along 
the  old  Champlain  canal  to  lock  No.  15  at  Fort  Edward  and  then, 
following  the  line  of  the  old  Fort  Edward  feeder  through  the 
village  of  Fort  Edward,  it  finally  reaches  the  Hudson  river  at  a 
point  between  the  International  Paper  Company's  dam  and  tlie 
Barge  canal  terminal  —  a  total  distance  of  8.9  miles. 

Route  No.  3,  from  the  foot  of  tlie  flight  of  locks,  follows  the 
line  of  the  old  Champlain  canal  through  the  village  of  Fort 
Edward  and  reaches  the  improved  Champlain  canal  at  a  point 
just  above  lock  No.  7  —  a  totiil  distance  of  nine  miles. 

As  previously  stated,  a  possible  route  for  the  proposed  canal 
would  be  to  follow  the  Ix^d  of  the  Hudson  river  from  the  feeder 
dam  above  Glens  Falls  to  Fort  Edward.  No  attempt  has  been 
made  to  submit  a  detailed  report  on  the  cost  of  this  line,  for  tbe 
following  reasons: 
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The  co&t  of  excavating  a  channel,  which  for  practically  its  en- 
tire length  is  through  rock,  would  be  excessive. 

The  damage  suffered  by  the  various  power  developments  along 
the  routes  would,  I  believe,  in  itself  show  that  it  would  not  be 
feasible  to  construct  the  canal  following  the  river  line,  for  the 
same  amount  of  water  must  be  passed  through  the  Glens  Falls 
feeder  for  the  purpose  of  feeding  the  summit  level  of  the  Barge 
canal  regardless  of  the  location  of  the  proposed  enlarged  canal 
and  consideration  must  be  taken  of  this  very  important  fact, 
namely,  that  any  damage  suffered  by  the  power  developments 
affects  directly  various  industries  that. the  proposed  canal  will 
serve,  and  care  must  be  taken  that  in  constructing  a  waterway 
intended  to  promote  the  general  welfare  of  a  commimity  it  shall 
never  work  a  hardship  on  the  peopla 

In  view  of  the  above  I  have  deemed  it  advisable  to  limit  the 
study  of  routes  to  various  modifications  of  the  land  line,  but  I 
l)eHeve  tliat  in  introducing  a  bill  in  the  L^slature  to  provide 
funds  for  constructing  this  canal  the  bill  should  be  so  drawn  that 
the  State  Engineer  would  be  given  the  authority  to  construct  tliis 
canal  either  as  a  whole  or  in  part  along  the  river  line,  should 
future  investigation  deem  it  so  advisable. 

Believing  that  a  land  line  is  the  most  feasible  route  to  follow, 
I  have  prepared  estimates  on  the  cost  of  the  canal  upon  three 
different  routes,  all  of  which  are  land  lines.  In  preparing  these 
estimates,  I  have  relied  on  not  only  the  results  of  the  actual  sur- 
veys which  were  made  with  the  sole  object  of  obtaining  informa- 
tion for  making  these  estimates,  but  I  have  also  taken  the  results  of 
surveys  that  were  made  for  determining  the  location  of  the  Barge 
canal  through  this  particular  section  and  the  surveys  made  at  the 
time  of  preparing  plans  to  improve  the  Glens  Falls  feeder  made 
necessary  by  the  construction  of  the  improved  Oliamplain,  or 
Barge  canal.  In  arriving  at  the  costs  of  the  various  structures, 
T  have  used,  where  possible,  the  same  designs  as  used  on  the  Barge 
canal.  Where  it  has  been  impossible  to  find  a  structure  that 
would  very  closely  approximate  the  size  of  the  structure  required 
for  this  proposed  canal,  a  new  design  has  been  made  to  fit  the  con- 
ditions as  found.  As  for  prices,  I  have  used  those  which  have 
been  found  by  actual  experience  to  hold  on  similar  work  in  this 
locality. 
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The  thnt»  possible  routes  which  liave  Ih^cu  investigated  in  con- 
ne<*tion  wltli  this  hmd  lino  liave  alroiidy  boc*u  referred  to  and 
d(vi^uitixl  4W  routes  Xos.  1,  2  an<l  *i.  The  estimated  cost  includes 
construction,   laud  dauiap»s,  eiiputorin^  and  contiu«rencies. 

The  (^stinuitcHl  cost  of  route  No.  1  is  $9,0()(),()0()  and  the  length 
is  7.0  mil(»s. 

The  (estimated  cost  of  route  Xo.  '2  is  $1(I,()00,(K)(>  and  the 
h'u^h  is  8.9  niik^s. 

The  estiniattHl  cost  of  route  No.  3  is  $10,()0(),U0()  and  the  length 
is  9  miles. 

The  above  estinuiti*s  are  made  for  a  canal  that  will  extend 
through  the  citv  of  (ileus  Falls  to  the  fwnler  dam.  Should  it  l)e 
do(*nK»d  advisiible  to  extend  the  canal  only  to  (ileus  Falls,  it  would 
decrease  the  cost  of  «ich  line  by  $1,4()(),()(K)  and  the  length  by 
alnnit  one  and  (Huvhalf  miU^. 

In  my  estiuuition  route  No.  1  should  be  given  the  most  favor- 
able consideration  in  selecting  the  hx^ation  for  the  proposed  canal 
and  in  arriving  at  this  conclusion  I  am  governed  by  the  follow- 
ing facts: 

Route  No.  1  is  the  least  expensive  to  build.  The  length  of  the 
canal  following  route  No.  1  is  less  by  about  1.4  miles  than  by 
following  eitliei'  routes  Nos.  2  or  3.  The  general  alignment  of 
the  canal  by  follow^ing  route  No.  1  is  far  sujKTior  tr>  either  routes 
Nos.  2  or  3,  not  only  from  the  standpoint  of  the  boatmen  who 
will  navigate  the  canal  but  also  from  the  fact  that  rout^^s  Nos.  2 
and  3  pass  through  the  heart  of  the  village  of  Fort  Edward, 
which  to  my  mind  is  not  to  be  considered  to  the  advantage  of  the 
village,  but  rather  to  its  disadvantage. 

In  considering  the  question  of  the  w^ater  supply  for  this  canal, 
route  No.  1  appears  to  be  tlie  most  feasible.  Examination  of  the 
plan  will  show  that  the  only  water  wdiicli  passes  through  the 
feeder  that  can  be  considered  as  not  available  for  supplying  the 
summit  hivel  of  the  Barge  canal  —  which  is  the  primary  object 
of  the  feeder  —  is  that  used  in  operating  the  last  lix'k  before 
entering  the  improved  (Jhamplain  canal  and  this  amount  is  very 
slight.  Accordingly,  as  a  general  proposition,  it  can  be  stated 
that  the  additional  w^ater  that  must  be  diverted  from  the  Hudson 
river  (over  the  amount  nec(»ssary  to  supply  the  Barge  canal)  to 
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operate  this  proposed  canal  will  not  to  any  extent  affect  power 
developments  on  the  Hudson  river  l)ctween  the  feeder  dam  and 
Fort  Edward. 

The  question  as  to  whether  the  State  of  Kew  York  would  be 
justified  in  spending  the  amount  of  money  necessary  to  construct 
this  canal  is  subject  to  discussion  and  in  my  opinion  the  feasi- 
bility of  constructing  the  canal  depends  on  the  policy  to  be  adopted 
by  the  State  in  treating  certain  projects  which  relate  to  the  water 
storage  on  the  upper  Hudson  river  and  the  reforestation  of  the 
Adirondacks. 

From  the  results  of  investigations  I  believe  that  the  average 
tonnage  handled  on  the  present  (Jlcns  Falls  feeder  amounts  to 
alxmt  200,000  tons  annually.  Considering  the  saving  that  would 
1)0  made  on  tlie  cost  of  transporting  this  tonnage,  together  with 
the  increase  in  shipments  that  might  naturally  be  divirted  to  an  en- 
larged canal,  I  do  not  consider  the  expense  of  constructing  this 
canal  to  be  justifiable. 

Should  the  project  of  constructing  a  storage  reservoir  on  the 
upper  Hudson  river  receive  favorable  consideration  and  the  flow 
of  the  river  regulated  to  such  an  extent  that  the  various  industries 
could  depend  on  the  uninterrupted  flow  of  the  river  for  developing 
electrical  energy  for  operating  the  plants,  the  increase  in  their 
output  would  be  enormous  and  would  afford  an  increased  tonnage 
for  the  proposed  canal. 

Another  and  perhaps  a  more  important  project  as  relating  to 
this  section  of  the  state  is  the  policy  that  must  sooner  or  later  be 
adopted  in  connection  with  the  forests  in  the  Adirondack  moun- 
tains. The  National  Government  has  adopted  a  policy  which 
allows  of  the  cutting  to  a  certain  extent  of  the  timber  on  the 
National  forest  preserves,  which  not  only  is  a  decided  step 
toward  solving  the  problem  of  rcfon^station,  but  gives  to  the 
people  lumber  at  a  reduced  cost  Should  this  policy  be  adopted 
by  the  State  in  connection  with  the  Adirondack  forests,  industrial 
delevopmont  in  this  sec»tion  of  the  state  would  greatly  increase, 
and  thus  additional  tonnage  would  be  obtained  for  the  proposed 
canal. 

It  would  seem  that  the  feasibility  of  constructing  this  canal  is 
so  closely  related  to  the  other  projects  mentioned  that  they  should 
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1)6  considered  together  and  treated  as  one  great  project  that  will 
tend  to  develop  and  consorvo  the  prosperity  of  the  commonwealth. 
There  are  attached  to  this  reiK)rt: 

(1)  Map  showing  routes  of  proposed  canal. 

(2)  Map   showing   location,    profile   and    typical   sections   of 
route  No.  1. 

(»3)  Detailed  estimates  on  the  cost«  of  routes  Nos.  1,  2  and  3. 
All  of  which  is  respectfully  submitted, 

1).  B.  LA  DU, 

Division  Engineer, 


Glens  Falls  Feeder  Subvey. 


431 


ESTIMATE  OF  COSTS. 
Route  No.  1. 


ITEMS. 


CleuioR lump  sum 

Giubbiiig cu.  yda. 

All  eioavatkm eu.  yds. 

Sheeting  and  bracing ft.  B.  M. 

Chumelmg sq.  ft 

Forming  embankment ou.  yde. 

Lining cu.  yds. 

Sawed  lumber,  yellow  pine ft.  B.  M. 

Sawed  lumber,  yellow  pine,  treated ft.  B.  M. 

White  oak  in  mitcr-eilb  and  gates ft.  B.  M. 

Foundation  pilei tin.  ft. 

Wooden  aheet-pilini^ ft.  B.  M. 

Fhrst  quality  stod  piling tq.  ft. 

SeconOHslaflB  ocmerete cu.  yds. 

Second-claflB  reinforced  concrete cu.  yds. 

First-daai  maeoiuT  coping cu.  yds. 

Waahwall cu.ydB. 

SeoondrclasB  atone  paTing eu.  yda. 

Cobbleetone  guttcra eq.  yds. 

Soeond-cla«  rii»ap cu.  yds. 

Third-class  ripri4> cu.  yds. 

Structural  steel lbs. 

Metal  reinforoemeot lbs. 

Iron  castings,  plain lbs. 

Iron  castings,  maflhinwl lbs. 

Metal  in  lock-gates lbs. 

Metal  in  buffer-beams lbs. 

Metal  in  loek-yatves, lbs. 

Wrou^t  iron  pipe  railing. . , Un.  ft. 

Wood  block  pavement sq.  yds 

Vitrified  brick  payement sq.  yds. 

Portland  cement  sklewalks sq.  ft. 

Stone  curb lin.  ft« 

Wooden  fence lin.  ft 

L  attioe  raUin^ lin.  ft 

Fender  fastenmgs No. 

Sluire-valTes,  y  x  3' No. 

Bemovin^  superstructures lump  sum 

Maintaining  nighway  traffic ^ . . .  .lump  sum 

Pumping,  bailing  and  draining lump  sum 

Electrical  equipment lump  sum 

Railroad  changes lump  sum 


Quantities. 


Land  damages. 


Engineering  and  contingencies,  15  per  cent. 


•     Say. 


1 

10,000 

2.647,000 

775,000 

lao.ooo 

826.000 

10.000 

173,000 

232.000 

72.000 

737,000 

1,540,000 

101.000 

280,000 

700 

60 

38.000 

1.800 

1.600! 

13,0001 

6.0001 

6.000.000 

315.000 

103,000 

58.0001 

1.860.000 

370,000 

224,000 

3,000 

1,300 

1.000 

30.000 

700 

22,000 

1.100 

1,500 

6 

1 

1 

1 

1 

1 


Price. 


$1,000.00 

.25 

1.40 

60.00 

.20 

.20 

1.60 

60.00 

00.00 

100.00 

.30 

50.00 

1.25 

700 

12.00 

30  00 

2.50 

2.25 

1.60 

3.00 

3.00 

.06 

.04 

.04 

.06 

.06 

.06 

.11 


60 

00 

60 

.20 

1.60 

.30 

2  00 

2.00 

226.00 

6,000.00 

3.500  00 

25.000  00 

327.170.00 

75.000.00 


Amounts. 


$1,000 

2,600 

3,706,800 

38,760 

24,000 

165,000 

16,000 

10.380 

20,880 

7,200 

221,100 

77,000 

126.2riO 

2.002,000 

8,400 

1,600 

06.000 

4,060 

2,250 

30,000 

18,000 

260,000 

12.600 

4,120 

3.480 

111,600 

22,200 

24,640 

4,500 

3,000 

2,600 

6,000 

1,060 

6.600 

2.200 

3.000 

1.350 

5.000 

3.500 

25.000 

327,170 

75,000 


$7,480,740 
350.000 


$7,830,740 
1,174,570 


Percent 

of 

lound- 

ing 

quan- 

titiM. 


$0,005,310 
9,000,000 


10 

10 

10 

10 

10 

10 

6 

6 

5 

10 

10 

5 

10 

10 

10 

10 

10 

10 

10 

10 

6 

6 

6 

6 

6 

6 

6 

10 

10 

10 

n 

10 
00 
10 
10 
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Route  No.  2. 


ITEMS. 


Clewing kimpium 

Grubbing cu.  yd*. 

All  exeavmiioo,  etrth ni.  jrtk. 

All  eieavatioa,  rock eu.  ydii. 

8heeting  and  bracing ft.  B.  M. 

Channeling aq.  ft. 

Forming  embankinent cii.  yd«. 

lining cu.  yds. 

Sawed  lumber,  ydlow  pine ft.  B.  M. 

Sawedl  umber,  treated  ydlow  pine ft.  B.  M. 

White  oak  in  miler-ailla  and  g»tei ft.  B.  M. 

Foundation  pilee lin.  ft. 

Wooden  sheet-piling     ft  B.  M. 

First  Quality  sted  piling sq.  ft. 

Se(*ona-claaH  concrete pu.  yds. 

Second-class. reinforced  concrete cu.  yds 

First-claaa  masonry  coping     cu.  yds. 

Washwall S'j  yds 

Soconil-rlnss  ^tone  pavinK cu.  yd^ 

CohUc^tonc  (TuttfTS cu.  yds. 

S"f'>n«l  rla«  riprap '*u.  ydn 

Third-clam  riprap cu.  yds. 

Strurtural  steel Ihs. 

Metal  rwnforpement lbs. 

Iron  cas tinges,  plain lbs. 

Iron  cafltin(C8,  machined lbs. 

Metal  in  l<)ck-Ratea Ibe. 

Metal  in  huffer-bcams lbs. 

Metal  in  lock-valves lbs. 

WrouKht  iron  pipe  railing Un.  ft. 

Wood  blofk  pavement sq.  yds. 

Vitrified  bricic  pavement  sq.  yds. 

Portland  cement  sidewalks sq.  ft. 

Stone  curb lin.  ft. 

\S  ooden  fence lin.  ft. 

I.Attice  railing lin.  ft. 

Fender  fastenings No. 

Sluice  valv«.  2'  x  3' No. 

Removinig;  superstructures lump  sum 

Maintaining  nighway  traffic lu<np  sum 

Pumping,  bailing  and  draining    luAip  sum 

ElectricaJ  equipment  lump  sum 

Railrmd  changes lump  sum 

Lift  bridges lump  sum 


l4uid  damages. 


Engineering  and  contingencies,  15  per  cent. 


Say. 


QuaaiitM. 


1 

H.OOO 

2.536.000 

im.oon 

735.000 

120,000 

M3.00CI 

11,000 

244.000 

251.000 

76.000 

744.000 

1.851.000 

98.000 

307.000 

730 

50 

45.000 

l.«00 

l..V)0 

13,400 

4.000 

7.420.000 

312,00) 

134.000 

80.000 

1,901,000 

370.000 

250,000 

2,900 

1.300 

900 

30,000 

700 

23,000 

1,100 

2,600 

6 


»»-t-- 
ITIM. 


2 
2 
1 


50 

25 

50 

.3  00 

3  00 

.05 

.04 

.04 

.06 

.06 

.06 

.11 

50 

00 

2  50 

.20 

50 

30 

00 

00 


1 
3 


1 


2 
2 

225  00 

6.000  00 

4.000  00 

25.000  00 

333.340  00 

75.000  00 

130.000  00 


11.000  00 

.25 

1.00 

3  00 

60  00 

.20 

.20 

1  50 

60  00 

90  00 

100  00 

30 

60  00 

1  25 

7  00 

12  00 

30  00 


$1,000 

3.500 

2.636,000 

1.440,000 

36.250 

24.000 

188.600 

16,500 

14.640 

22.590 

7.600 

223.200 

92,550 

122,500 

2.140.000 

8,7fl0 

1.500 

112,500 

3,600 

2.250 

40,200 

14.700 

371,000 

12. 4M) 

6.360 

4.800 

114.060 

22.200 

27.500 

4.350 

3.900 

2.250 

6.000 

1.050 

6,900 

2.200 

5.200 

1.350 

6.000 

4.000 

25,000 

333.340 

75,000 

130.000 


18.224.380 
475.000 


$8,699,380 
1.304.007 


$10,004,287 
10.000,000 


10 

10 

10 

10 

10 

10 

10 

6 

5 

5 

10 

10 

5 

10 

10 

10 

10 

10 

10 

10 

10 

5 

5 

6 

5 

5 

5 

5 

10 

10 

10 

10 

10 

10 
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Route  No.  3. 


ITEMS. 


CleBiing lump  sum 

Grabbing cu.  yds. 

All  exoayation,  earth ou.  yda. 

All  exeayation,  rock cu.  yds. 

Sheeting  and  bracing ft.  B.  M. 

Channeling sq.  ft. 

Forming  embankment cu.  yds. 

Lining cu.  yds. 

Sawed  lumber,  yellow  pine ft.  B.  M. 

Sawed  lumber,  yellow  pine,  treated ft.  B.  M. 

White  oak  in  miter^lb  and  gates ft.  B.  M. 

Foundation  pilee Itn.  ft. 

Wooden  sheet-pilinf^ ft.  B.  M. 

First  Quality  steel  piling sq.  ft. 

Secona-clasB  concrete cu.  yds. 

Second-class  rmforced  conerete cu.  yds. 

First-elasB  masonry  coping cu.  yds. 

Wa^wall cu.  yds. 

Second-class  stone  paving cu.  yds. 

Cobblestone  {fitters sq.  yds. 

Second-class  riprap cu.  yds. 

Third-clasB  riprap cu.  yds. 

Structural  steel lbs. 

Metal  reinforcemmt lbs. 

Iron  castings,  plun lbs. 

Iron  castings,  machined lbs. 

Metal  in  lock-gates lbs. 

Metal  in  buffer-beams Ihe. 

Metal  in  lock-valves lbs. 

Wrought  iron  pipe  railing lin.  ft. 

Wood  block  pavement sq.  yds. 

Vitrified  brick  pavement sq.  yds. 

Portland  cement  sidewalk sq.  ft. 

Stone  curb lin.  ft. 

Wooden  fence lin.  ft. 

Lattice  railing lin.  ft. 

Fender  faatenuigi No. 

Sluice-valves,  2'  x  3' No. 

Removing  superstructures lump  sum 

Maintaining  highway  traffic lump  sum 

Pumping,  bailing  and  draining lump  sum 

Electrical  equipment lump  sum 

Raihoad  changes lump  sum 

Lift  bridges lump  sum 


Land  damages. 


Eni^eeiing  and  contingencies,  15  per  cent. 


Say. 


Quantities. 


1 

15.000 

2,700,000 

457,000 

846,000 

120,000 

062,000 

11.000 

233,000 

290,000 

72,000 

800,000 

1.600.000 

101,000 

304.000 

000 

50 

48.000 

1,800 

1,500 

13.000 

5.300 

667.800 

358.000 

122.000 

58.000 

1.860,000 

370.000 

224.000 

2,900 

1,300 

000 

30.000 

700 

24.000 

2.300 

2.100 

6 


Price. 


$1,000  00 

.25 

1  00 

3  00 

50  00 

.20 

.20 

1.50 

60.00 

90  00 

100  00 

.30 

50  00 

1.25 

7  00 

12  00 

30.00 

2.50 

2.25 

1.60 

3.00 

3.00 

.05 

.04 

.04 

.06 

.06 

.06 

.11 

1.50 

3.00 

2..'50 

.20 

1.50 

.30 


2 
2 


no 

00 


225  no 

7.000.00 

4,500  (K) 

25,000  00 

331.570.00 

75.000  no 

67.000  00 


Amounts. 


11,000 

3.750 

2.700.000 

1,371.000 

42.300 

24.000 

190.400 

15.500 

13.980 

26.100 

7,200 

240.000 

84.500 

126.000 

2,128,000 

10.800 

1.500 

120.000 

4.050 

2.250 

39,000 

15,900 

333,900 

14.320 

4,880 

3,480 

111,600 

22,200 

24.640 

4,350 

3.900 

2,250 

6,000 

1.050 

7,200 

4.600 

4.200 

1.360 

7,000 

4.500 

25,000 

331.570 

75,000 

67.000 


$8,228,470 
450.000 


$8,678,470 
1.301.770 


Percent 

of 
round- 
ing 
quan- 
tities. 


10 

10 

10 

10 

10 

10 

10 

5 

5 

5 

10 

10 

5 

10 

10 

10 

10 

10 

10 

10 

10 

5 

5 

5 

5 

5 

5 

5 

10 

10 

10 

10 

10 

10 

10 

10 


$0,080,240 
10,000.000 


Report  on  the  Proposed  Jamaica  Bay-Flushing  Bay  and 
Newtown  Creek-Flushing  Bay  Canals,  in  the  Borough 
of  Queens,  New  York  City. 


By  the  provisions  of  chapter  220  of  the  Laws  of  1913  the  State 
Engineer  and  Surveyor  was  required  to  make  the  na*essary  sur- 
veys and  estimates  covering  the  cost  of  constructing  a  canal 
between  Flushing  bay  and  Jamaica  bay  and  from  Newtown  creek 
to.  ccmnect  with  the  proposed  canal  between  Flushing  bay  and 
Jamaica  bay. 

During  the  summer  of  1913  surveys  for  both  of  these  proposed 
canals  were  made,  including  several  variations  of  routes,  and 
the  results  of  surveys  of  the  most  promising  routes  have  been 
plotted  and  estimates  made,  and  in  this  report  it  is  my  purpose 
to  treat  both  canals  as  separate  and  distinct  propositions. 

JAMAICA  BAY-FLUSHING  BAY  CANAL. 

History  of  the  Project. 

A  canal  from  Jiimaica  bay  to  Flushing  bay  has  been  advocated 
for  many  years.  The  project  was  presented  to  the  Barge  Canal 
Terminal  (Commission  in  1910.  The  Commission  recommendod 
in  their  report  that  Barge  canal  terminals  be  hx^ated  in  Jamaica 
bay  when  the  improvements  contemplated  by  the  city  shall  have 

been  made  and  thev  recommended  that  a  survev  be  made  for  the 

t'  t/ 

canal  by  the  State  Engineer,  but  went  no  further. 

A  bill  presented  to  the  Legislature  in  1912  for  the  construction 
of  the  canal  failed  to  pass. 

Tontjitive  estimates  for  a  canal  in  a  tunnel  were  prepared  by 
the  authorities  of  the  borough  of  Queens  and  it  was  estimated  that 
such  a  canal  would  cost  about  $12,000,000. 

Topography. 

A  cross-section  of  Long  Island  between  Jamaica  bay  and  Flush- 
ing bay  shows  a  stretch  of  salt  meadows  from  Jamaica  bay  nearly 
to  the  Ridgewood  aqueduct,  a  distance  of  about  two  miles,  then  a 

[435] 
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gently  sloping.  siui(h'  plain,  varying  in  height  from  20  to  40  feet 
above  mean  high  tide,  extending  a  distance  of  about  two  miles 
to  the  region  b(»tw(x»n  Lil)erty  avenue  and  the  Long  Island  railroad 
and  then  a  stwper,  irregular  slope  to  the  summit  of  the  **  baek- 
l)one"  of  the  island,  eoin{)<>s<»d  of  ghirial  drift  and  till,  with  a 
maximum  elevation  of  over  one  hundred  feet  just  east  of  ilaple 
(irovc  eemotery,  then  a  stwp  descent  to  the  Tnion  turnpike  and^ 
lastly  a  level  stretch  of  Siilt  meadow  in  a  de<»f)  indentation  of  the 
nuiin  ridge  extending  alnuit  tiy^  miles  to  Flushing  bay.  The 
southerly  bIojk*  is  indente^l  with  shallow  valleys  reaching  to  the 
northerly  side  of  the  railroad,  which  afford  natural  lines  for  the 
l(K»ation  of  a  canal. 

Ho u  Irs  ( ^onside red. 

Tt  has  b«ni  assumed  for  the  purposes  of  this  estimate  that  the 
city  of  New  York  will  construct  the  proposed  channel  in  Jamaica 
bay,  together  with  the  basins  extending  inland  from  that  channel. 
The  cost  of  the  channel  betwcHii  d(vp  water  in  the  East  river  and 
Livingston  street,  the  point  where  the  pier  and  bulkhead  lines 
proposed  by  the  city  end,  has  lx*en  estimated  as  a  separate  it<?m. 
Tt  is  (expected  that  the  Federal  government  will  ultimately  im- 
prove the  channel  to  this  point. 

From  Jamaica  bay  the  topography  indicates  a  route  from  either 
the  propose<l  Ticrgen  basin  or  (V>rnell  basin  to  a  point  east  of 
Van  Wvck  avenue  and  south  of  Lil)ertv  avenue.  The  route  from 
(\)rnell  basin  follows  (\)rnell  creek  for  a  short  distance,  bending 
westerly  across  the  ridge  l>etween  the  creek  and  the  next  valley  to 
the  west,  crc^sses  the  Ridgewood  aque<luct  west  of  Three- Mile  mill- 
road  and  R(K^kaway  boulevard  about  one-quart-er  of  a  mile  west 
of  the  lunctiou  with  Rockawav  road,  then  follows  the  natural  val- 

•I  ■ 

lev  throucrli  the  truck  farms,  crossins:  Ilawtree  Creek  road  near  its 

junction  with  Lincoln  avenue  and  Lil)erty  avenue  just  east  of 

Van  Wvck  avenue. 
« 

The  route  from  Bergen  basin  would  follow  the  depression  west 
of  the  Bergen  Landing  road,  crossing  Rockawav  lK)ulevard  and 
Ilawtree  (Veek  road  west  of  Lincoln  avenue,  then  thnmgh  the 
depressi(m  north  of  Hawtree  Creek  road  and  west  of  Van  Wyck 
avenue  across  tlic  latter  to  join  the  Cornell  creek  route  just  south 
of  Liberty  avenue.  This  route  was  rejected,   as  it  showed  con- 


ii 
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siderably  more  excavation  than  that  from  Cornell  basin  and  nms 
through  a  section  which  is  rapidly  iKMiig  built  up. 

From  Liberty  avenue  the  line  runs  just  east  of  Van  Wyck  ave- 
nue and  nearly  parallel  to  it,  following  a  natural  depression 
through  the  residential  district  to  the  railroad.  It  crossc»s  the  rail- 
road just  east  of  Dunton  station,  runs  thence  to  the  gravel  pits 
on  the  Alaple  (Jrove  cemetery  property,  crosses  the  summit  of  the 
main  ridge  in  the  cemetery,  following  a  ravine  on  the  easterly 
edge  of  the  improved  portion,  across  the  (iiun^ns  boulevard,  and 
then  down  the  ravine  across  the  Union  turnpike  at  the  pumping 
station  of  the  Citizens  "Water  (\)mpany  to  the  meadows  at  the 
head  of  Flushing  creek.     A  detour  around  the  westerly  side  of 

the  cemeterv  was  also  surveved. 

t'  • 

From  the  head  of  Flushing  creek  the  line  runs  through  the 
driven-well  field  of  the  w^ater  company  to  the  head  of  the  200-fo()t 
wide  channel  planned  by  the  city  at  Livingston  street.  Thence  it 
follows  the  lino  of  the  improvement  of  the  Flushing  river  proposed 
by  the  city  of  New  York  to  Strong's  causeway,  thence  across  a 
bend  of  the  river,  rejoining  the  channel  laid  out  by  the  city  above 
tlie  Main  street  bridge  of  the  Long  Island  Railroad  (^ompany 
and  thence  following  the  channel  for  which  appropriations  have 
been  made  by  the  Federal  government  to  the  point  in  Flushing 
bay  whore  the  depth  is  12  feet  at  mean  low  water.  Appropriations 
are  available  and  the  Federal  government  is  preparing  to  de(^pen 
the  channel  to  10  feet  at  mean  low  water  from  the  East  river 
to  Broadway  bridge,  Flushing,  and  7  feet  from  Broadway  bridge 
to  the  Alain  street  bridge  of  the  Long  Island  railroad. 

Another  route  from  Cornell  basin  was  considered.  It  follows 
the  valley  of  Cornell  cr(H>k  through  Baisley's  pond,  following  a 
valley  to  Woodhull  Park,  crossing  the  main  ridge  of  the  island 
al)out  at  llidland  parkway  and  thence  following  the  valley  of  Mill 
creek  to  its  jinicticm  with  Flushing  river.  This  route  involve^d 
so  much  more  excavation  than  the  route  along  N'an  Wyck  avenue 
that  it  was  reje(*ted. 

Tides  and  Currents, 

Simultaneous  tidal  ol>sen'ations  extending  over  more  than  a 
lunar  month  were  made  in  ("ornell  creek  at  the  head  of  tbe  pro- 
posed Cornell  basin,  at  Grant  street  bridge  on  NewtowTi  creek 
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and  at  Strong's  causeway  bridge  on  Flushing  river.  It  was  as- 
certaimxl  that  high  tide  in  Jamaica  bay  (X'curs  alnnit  tlireo  hours 
after  low  tide  in  Flushing  bay.  The  average  daily  maximum 
eh'vation  of  Flushing  bay  alH)ve  Jamaica  bay  is  3.8  feet  and  of 
Jamaica  bay  alK)ve  Flushing  bay,  4.3  feet.  The  extreme  ditfer- 
enc(»8  obser\'ed  wcto  4.5  fcM»t  and   5.8  feet,  respt^ctively.      It  is  I 

istimat^id  that  such  diffcTc^nccs  in  elevation  of  water  surface**  at 
eac^h  end  of  th(5  canal  would  produce  average  currents  of  approxi- 
mately three  feet  per  «»t!ond,  or  two  miles  per  hour. 

It  is  also  ostimatcnl  that  evtni  if  the  tides  at  each  end  of  the 
canal  were  simultaneous  the  current  at  the  Jamaica  bay  end,  due 
to  the  rise  and  fall  of  the  tide  at  that  point,  would  for  several 
hours  eiich  day  be  two  miles  or  more  per  hour,  which  would  l)e 
exceeded  at  extreme  high  and  low  tides  and  would  be  so  detri- 
mental to  navigation,  (spc<*ially  that  of  low-powered  Barge  canal 
lH)ats,  tliat  a  tidal  lock  at  this  point  would  \ye  necessary.  Such 
currents  would  easily  transport  the  fine  sand  through  which  a 
large  porticm  of  the  canal  would  be  cut  and  would  soour  the  bottom 
and  form  bars,  ifore  rapid  currents  would  be  caused  when  the 
differences  in  elevations  of  the  water  surfaces  are  greater  than 
those  obs<5rved  and  such  extreme  tides  may  be  expected  whenever 
there  is  a  heavy  st-orm  (K'curring  simultaneously  wnth  the  spring 
tides.  A  lock  with  double  acting  gates  at  each  end  of  the  canal 
has  therefore  been  provided  for  in  the  estimates, —  one  where  the 
line  crosses  the  l)end  in  Flushing  river  below  Strong's  causeway 
and  one  south  of  the  Kidgcnvood  acjueduct  at  the  Jamaica  bay  end. 
The  locks  are  of  standard  Barge  canal  dimensions,  310  ft.  x  45  ft. 
X  12  ft. 

Types  of  Caiial. 

Three  types  of  canal  for  this  line  have  been  considered: 

(1)  A  sea-level,  open-<»ut  canal  with  two  l(K*ks. 

(2)  A  high-level,  open-cut  canal  with  four  or  more  hnrks. 

(3)  A  sea-level  canal  in  a  tunnel  through  the  high  portion  of 
the  island. 

Spa-Level  Canal. 

A  sea-level  canal  with  a  lock  at  each  end  would  be  the  cheapest 
typo  and  while  it  would  be  objectionable  from  many  points  of  view 
it  has  been  made  tlie  basis  of  the  estimates  on  account  of  the  com- 
parative cheapness. 
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High-Level  Canal, 

A  high-level  canal  with  four  or  more  locks  has  been  suggested, 
so  as  to  make  possible  a  narrower  cut,  less  expensive  bridges  and 
less  disturbance  of  the  city's  plans  for  streets.  Such  a  canal 
would  have  to  be  made  tight  by  means  of  puddle  or  concrete  to 
prevent  the  water  leaking  out  through  the  sandy  soil.  It  was 
found  on  investigation  that  the  cost  of  pumping  for  two  levels, 
one  at  70  feet  and  one  at  35  feet  elevation,  was  so  enormous  that 
the  investigations  were  discontinued. 

•  Tunnel  Canal 

Another  scheme  for  avoiding  entirely  an  open  cut,  many  bridges, 
and  the  disturbances  of  street  plans  —  by  putting  the  canal  in  a 
tunnel  from  Liberty  avenue  to  Union  avenue  —  has  been  sug- 
gested and  is  favored  by  the  authorities  of  the  borough  of  Queens. 

It  was  therefore  decided  to  design  a  double  conduit  of  reinforced 
concrete  with  two  channels  of  60  feet  each,  having  columns  or 
posts  between  the  two  channels,  which  would  permit  of  the  rapid 
and  easy  displacement  of  water  by  moving  a  boat  with  a  com- 
paratively large  ratio  of  cross-section  of  the  canal  to  that  of  the 
l)oat,  and  te  estimate  the  cost  of  constructing  such  a  tunnel  by  the 
"  cut  and  cover ''  method.  Such  a  tunnel  would  permit  boats  of 
the  largest  size  which  could  be  accommodated  by  the  Barge  canal 
locks  to  pass  each  other.  The  cost  would  be  considerably  larger 
that  that  of  either  of  the  open-cut  schemes,  but  would  probably 
meet  with  greater  favor  by  the  property  owners  of  the  district 
traversed  by  the  canal. 

Sections. 

For  these  canals  sections  similar  to  those  of  the  improved  Erie 
canal  have  been  chosen.  The  width  on  the  bottom  is  75  feet;  the 
sides  slope  at  1  on  2 ;  bermes  10  feet  wide  have  b(H»n  provided  on 
each  side  four  feet  above  mean  high  water,  and  to  prevent  scrour 
from  currents  and  wash  from  vessels  the  banks  are  protected  from 
the  bottom  to  the  bermes  with  riprap  and  wash  wall  along  the 
greater  part  of  the  line.  The  bottom  south  of  the  lock  at  the 
Flushing  end  is  at  12  feet  below  the  elevation  of  mean  low  water  in 
Jamaica  bay  (Canarsie)  and  north  of  the  lock  12  feet  Inflow  mean 
low  water  at  College  Point,  on  account  of  the  diflFerent  range  of 
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tide.  It  is  possible  that  soino  of  the  riprap  could  be  omitted  and 
that  with  certain  nietlifKls  of  ('4)nstruotion  some  saving  could  be 
made,  if  the  sections  were  modified  so  as  to  dispense  with  the 
U'rincs. 

Ri(jht  of  Way  and  Damages, 

At  pn»s<»nt  it  is  statwl  that  hiiid  ahmg  the  line  of  the  canal  may 
Ih*  purchased  for  alxnit  one-third  more  than  the  assessed  valuation. 
As  the  asst*8sed  valuation  is  increasing  verv  rapidly,  it  has  been 
considered  U^t  to  estimate  the  cost  of  the  right  of  way  and  all 
damagc*s  to  adjacent  property,  except  wells,  etc.,  but  not  including 
buildings,  at  twi(*e  the  11)14  assesscnl  valuation  as  shown  on  the 
tentative  nuij)s  of  the  New  York  City  Department  of  Taxes. 

In  the  tunnel  canal  it  is  estimated  that  eai^menta  might  be 
purchascnl  for  about  onHialf  the  pr(»sent  assessed  valuation,  in- 
eluding  the  use  of  the  land  on  the  surface  during  the  c<mstruction. 

The  value  of  the  buildings  is  based  on  the  assumption  that  their 
prt^»nt  value  is  about  double  the  assessed  valuati(m  and  that  their 
value  W(»uld  Ikj  diminished  one  -half  bv  nu.vina:  them  to  new  sites. 
Th(»  net  c(»st  to  the  State  on  this  basis  would  be  about  e(jual  to  the 
prescMit  aasesscnl  valuations. 

Est ima  ted  ( ^osfs. 

The  estimatwl  cost  of  a  canal  WMth  and  without  a  tunnel,  in- 
cluding the  cost  of  enginc^cring,  land  damag(*s  and  contingencies, 
is  as  follows: 

Sea-level  canal,  Cornell  basin  to  East  river $1.3,211,042 

If  Unit(^d  States  government  makes  channel  from 

Livingston  str(H»t  to  East  river,  deduct 618,408 


$12,592,574 


Sea-level  canal,  as  above,  with  tunnel  from  LiWtv 

avenue  to  Tnion  avenue $20,956,476 

If  United  States  government  mak(»s  channel  from 

Livingston  street  to  East  river,  deduct 618,468 

$20,338,008 
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Discussion  of  the  Advantages  Claimed, 

The  advantages  claimed  for  such  a  canal  were  set  forth  at  length 
in  the  report  of  the  Barge  Canal  Terminal  Commission  and  may 
be  summarized  as  follows: 

(1)  A  direct  route  for  the  Barge  canal  traffic  from  the  Hudson 
river  via  the  Harlem  and  East  rivers  to  the  proposed  ''  sub-port " 
in  Jamaica  bay,  avoiding  the  additional  distance  through  the 
Narrows,  the  congested  portion  of  the  Hudson  river  and  the  rough 
seas  at  the  entrance  to  Jamaica  bav. 

(2)  The  creation  of  additional  water-front. 

(3)  The  reclamation  of  a  large  area  of  marsh  land. 

(4)  The  disposition  of  sewage. 

Another  advantage  claimed  is  that  such  a  canal  would  link  up 
the  Barge  canal  and  the  Hudson  and  East  rivers  with  the  pro- 
posed inland  waterway  along  the  south  side  of  Long  Island. 

The  distance  from  a  point  in  the  Hudson  river  opposite  the 
entrance  to  the  Harlem  Ship  canal  to  Canarsie  on  Jamaica  bay 
via  the  Narrows  and  liockaway  inlet  is  about  34^2  statute  miles. 
The  distance  from  the  same  point  to  Jamaica  bay  via  the  Harlem 
river,  Hell  Gate  and  the  proposed  Jamaica  Bay-Flushing  Bay 
canal  is  a'bout  24Mj  miles,  the  saving  in  distance  l>eing  10  miles. 

If  the  Bronx  kills  are  deepened  so  as  to  be  navigable,  the  saving 
would  be  about  12  miles.  No  appropriation  for  the  improvoincnt 
of  Bronx  kills  has  as  vet  been  made,  but  recommendations  for 
such  improvement  have  been  made  by  the  United  States  engineers 
in  charge  of  the  district. 

If  the  proposed  canal  from  Gravesend  bay  to  Sheepshead  bay 
is  built,  the  extra  saving  in  distance  would  be  only  about  one  mile. 

If  the  average  speed  is  assumed  at  3Vi>  miles  per  hour,  the  sav- 
ing in  time  by  canal  would  be  probably  less  than  3  hours  between 
the  Hudson  river  and  Jamaica  bay,  after  deducting  the  time  re- 
quired for  locking. 

As  for  the  dangers  of  navigation  due  to  the  congested  condition 
of  the  Hudson  river,  while  they  are  increasing,  it  is  submitted 
that  the  congestion  there  will  hardly  be  less  than  it  is  in  the  Harlem 
river  or  than  it  will  be  in  that  river  when  the  Barge  canal  ter- 
minals at  Sherman's  creek,  Mott  Haven  and  on  the  eastern  shore 
of  the  borough  of  the  Bronx  are  completed. 
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The  open  waters  traversed  on  the  route  via  the  Narrows  are, 
first,  the  Tpper  hay,  and  second,  the  Lower  bay  from  the  western 
end  of  Coney  island  to  Rockaway  inlet  The  Upper  bay  is  not 
so  largo  a  ImkIv  of  water  as  Oneida  lake,  which  is  traversed  by 
the  Bar|i;o  canal.  The  portion  of  the  Tx)wer  bay  traversed  by 
this  route  is,  however,  much  exposed  and  is  subject  to  heavy  seas 
in  stormy  weiitlicr,  but  this  stretc'h  of  dangerous  navigation  could 
Ikj  avoided  by  building  tlio  proposed  Gravcsend  Bay-Shecpsbead 
l>av  canal. 

The  m(mey  saving  by  reascm  of  the  shorter  route  of  the  Jamaica 
Bay-Flushing  Bay  canal  may  be  estimated  as  follows: 

The  Committ(»o  on  Canals  of  1899  reported  that  the  probable 
cost  of  transp(»rtati()n  on  the  Barge  canal  would  be  0.52  of  a  mill, 
or  $().()()()r)2,  jK^r  t4)n-niilo.  For  one  million  ton-miles  this  would 
]h}  »$."):iO,  or,  for  a  saving  of  12  miU*s,  $f>,240  per  million  toms. 
For  a  canal  costing,  say,  only  $10,000,000  the  annual  interest 
charge  at  4*,^»  per  cent  would  l>e  $150,000,  and  to  balance  this 
annual  cost  the  traffic  would  have  to  amount  to  about  70  millioi^ 
t^nis,  which  is  several  times  the  highest  estimate  of  the  capacity 
of  the  Hargi!  canal  and  more  than  the  total  freight  handled  on  both 
sides  of  tho  Hudson  river  from  the  Batterv  to  Yonkers  in  1912. 

Tho  building  up  of  the  districts  through  which  tho  canal  would 
run  is  more  of  an  argimient  in  favor  of  the  constructing  of  such 
a  canal  bv  the  citv  than  bv  the  State,  as  this  benefit  would  be 
largely  local. 

The  promotion  of  tho  plans  for  an  inland  waterway  along  the 
south  side  of  Long  Island  is  one  which  might  be  considered  as 
Ijoing  a  benefit  to  all  the  i)eoplc  of  the  state. 

The  canal  might  have  some  advantages  for  the  disposition  of 
storm  water  and  purified  house  sewage,  but  this  again  would  be 
more  of  a  lfK*al  l)enefit  than  one  for  the  whole  State. 

It  appears  for  tho  above  that,  (considering  the  great  cost  of  such 
a:  canal,  no  dinn't  saving  or  benefit  to  all  the  people  of  the  state 
can  be  deduced  from  the  advantages  claimed  for  it  and  that  reasons 
for  its  construction  must  be  sought  in  the  indirect  and  local  ad- 
vantiiges  rather  than  in  such  direct  saving  of  time  and  cost  of 
transportation  as  would  benefit  the  whole  State. 
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NEWTOWN   CREEK-FlvUvSHING  BAY   CANAL. 

The  idea  of  constructing  a  canal  between  Newtown  creek  and 
Flushing  bay  was  first  advanced  more  than  one  hundred  years 
ago  and  since  that  time  various  projects  have  been  considered. 

Topography. 

The  topography  of  the  regicm  between  Newtown  creek  and 
Fhishing  river  shows  the  valley  of  Maspeth  creek  extending  inland 
nearly  to  the  present  main  line  of  the  Long  Island  railroad  at 
Winfield,  and  the  marshes  of  Flushing  river  and  its  tributary 
Horse  brook  extending  from  Flushing  bay  to  Grand  street,  Elm- 
hurst,  the  valley  of  the  latter  continuing  netirly  to  the  railroad. 
Another  area  of  low  marsh  land,  known  as  Train's  meadows,  ex- 
tends from  a  point  in  Flushing  bay  just  south  of  Sanford  Point 
and  North  Beach  to  Woodside.  Separating  the  eastern  and 
western  valleys  is  the  ridge  of  glacial  drift  about  three-iiuartcrs 
of  a  mile  wide  and  from  40  to  .")()  feet  high. 

Routes  ( ^ojusidcred. 

From  Newtown  creek  to  Newtown  (Borden)  avenue  three 
routes  have  been  examined, —  one  following  ilaspeih  creek  all  the 
way,  a  second  following  the  creek  to  the  old  main  line  of  the 
Long  Island  railroad,  theiu^e  crossing  a  high  sandy  ridge  to 
Maurice  avenue  and  thence  along  the  lines  of  the  avenue,  and 
a  third  from  a  point  on  Newtown  creek  opposite  the  English  kills 
running  parallel  to  Maspeth  and  Maurice  avenues. 

The  first  showed  the  least  excavation,  but  the  curves  were  too 
shai^p,  the  third  recjuired  more  excavation  than  the  second  and 
both  were  rejected  in  favor  of  the  sec/ond. 

From  Newtown  avenue  the  line  chosen  for  the  estimate  follows 
the  line  of  Maurice  avenue  in  the  valleys  of  Maspeth  creek  and 
Tlorso  brook.  It  passes  through  the  well-field  of  the  Urban  Water 
(^o.  at  Newton  avenue,  crossing  the  Long  Island  railroad  main 
lino  and  the  New  York  Connet^'ting  railroad  just  north  of  Maurice 
avenue  and  going  to  Grand  street,  Elmhurst,  and  thence  through 
the  valley  and  marshes  of  Horse  brook  to  a  junction  with  the 
Jiunaica  bay  lino  just  above  Strong's  causewfiy.  In  estimating 
this  route  there  is  included  a  relocation  of  Maurice  avenue  at 
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Klnihurst  opposite  !Mt  Zion  cemetery  and  just  east  of  the  old 
main  lino  of  the  railroad. 

Anotlier  route — through  Train's  meadows  —  was  examined. 
It  leavers  the  al)ove  route  at  the  easterly  side  of  Mt.  Zion  cemeterv 
and  foHows  the  low  land  to  Wijodside,  crossing  the  railroad  at 
K<H)8<*velt  avenue  and  Broadway  near  Fillmore  avenue;  thence  in 

Train's  nu^adows  to  Jackson's  mill  crc(»k  and  down  the  vallev  of 

• 

the  crw^k  to  Flushing  bay  at  Sanford  Point  and  thence  in  the  bay 
across  the  shallow  portion  to  a  iM)int  in  the  East  river  where  the 
dej)th  is  12  fc<»t  at  mean  b^w  water.  This  route  was  rejected,  as 
the  estimat<Hl  excavation  was  alnrnt  40  per  cent  more  than  the  route 
selecte<l,  the  value  of  tlie  right  of  way  much  gre-ater  and  the 
nuinlKT  of  bridg(»8  gn*at(T.  If  this  canal  were  built  as  a  separate 
(enterprise*  and  not  in  conjunction  with  the  Jamaica  hay  line,  the 
route  bv  wav  nf  Train's  meadows  niiirbt  have  s(>me  advantage  over 
the  one  sclct'tcd. 

Tides  and  Currenfs, 

The  tidal  obs(*rvatioiis,  mentioned  l)efore,  show  that  high  and 
low  water  in  Flushing  river  occur  al)out  2V-»  hours  later  than  high 
and  low  water  in  Newt(>wn  creek.  The  maximum  differences  of 
(el(*\'ation  of  water  surface  in  the  two  streams  (x*cur  at  the  times 
of  high  and  low  water  in  Flushing  creek.  The  average  daily 
maxinmm  elevation  of  the  surface  of  Flushing  river  al)ove  Kew- 
town  cret^k  is  about  '5.*]  feet  and  of  Xewtown  cre(*k  aln^ve  Flush- 
ing river,  about  *\.*\7\  feet.  The  extreme  difference  observed  in 
this  survev  was  r>.S  f(^»t,  which  occurred  in  l)oth  cases. 

Tt  is  estinnittMl  that  to  restrict  the  currents,  which  would  he 
cfiused  bv  siich  tidal  differencCvS,  to  a  velocity  less  than  two  miles 
per  hour,  so  as  not  to  interfere  with  navigation,  a  lock  at  each 
end  of  the  canal  would  l)e  neccssiirv.  It  is  also  considered  ad- 
vi sable  on  account  of  the  sandy  material  of  the  banks  to  protect 
them  for  a  large  portion  of  the  length  with  riprap  and  wash 
wall.  A  lock  has  therefore  been  provided  for  at  Newtown  creek. 
The  lock  at  the  Flushing  end  is  included  in  the  estimate  of  the 
Jamaica  bav  line. 

Tiipe  of  ('anal. 

A  sea-level  canal  is  the  only  type  which  has  been  considered 
for  this  line. 
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Sections. 

The  standard  section  of  the  Barge  canal,  having  a  bottom  width 
of  75  foet  and  a  depth  of  12  feet  at  mean  low  water,  has  been 
adopted  for  the  purpose  of  estimating. 

Estiynates. 

The  estimated  cost  of  this  canal,  including  engineering,  land 
damages  and  contingencies,  is  $5,894,144. 

Discussion  of  the  Advantages  Claimed, 

The  advantages  claimed  for  this  canal  are  as  follows: 

(1)  The  increase  of  wharfage  space. 

(2)  The  commercial  development  of  tlie  district  traversed  by 
the  canal. 

(3)  The  disposition  of  sewage. 

(4)  The  avoidance  of  the  dangerous  navigation  of  Hell  Gate 
and  the  East  river. 

The  increase  of  wharfage  by  the  construction  of  such  a  canal, 
if  it  were  made  wide  enough  for  that  purpose,  would  be  con- 
siderable and  the  commercial  development  of  the  district  would 
naturally  follow.  Such  benefits  are  more  of  a  local  character  than 
of  advantage  to  the  whole  State. 

Such  a  canal  would  offer  some  advantages  for  sewage  disposal, 
but  the  borough  authorities  have  stated  that  other  plans  for  sewage 
disposal  are  being  made  and  that  the  existence  of  an  open  chan- 
nel through  the  borough  would  in  many  ways  be  more  of  a  dis- 
advantage than  a  benefit. 

There  is  said  to  be  some  commerce  between  Long  Island  sound 
and  Newtown  creek  which  would  go  through  such  a  canal  rather 
than  through  Hell  Gate,  but  tlie  volume  of  such  commerce  is  at 
present  not  very  great. 

Such  a  canal  might,  in  its  entirety,  be  considered  as  a  Barge 
canal  treminal  and  as  such  might  be  of  benefit  to  the  whole  State, 
but  there  are  available  stretches  on  Flushing  bay,  Flushing  creek, 
Newtown  creek  and  Alaspeth  creek  which  could  be  made  into 
Barge  canal  terminals,  equivalent  to  such  a  canal,  without  the 
cost  of  the  expensive  construction  from  Maspeth  to  Elmhurst. 
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There  are  attached  to  and  forming  a  part  of  this  report  the 
following  maps  and  estimates: 

(1)  Plan  and  profile  of  the  proinised  Jaiuaica  Bay-Flushing 
caiia]. 

(2)  Typical  sections  of  the  proposed  Jamaica  liay-Flushing 
Bay  canal. 

(if)  Plan  and  profile  of  the  proposed  Newtown  Creek-Flush- 
ing Buy  canal. 

(4)  Typical  stvtions  of  the  proi>o8od  Xewtown  Creek-Flush- 
ing liay  canal. 

(5)  Map  showing  locations  of  the  proposed  Jamaica  Bay- 
Flushing  Bay. and  Newtown  Creek- Flushing  Hay  canals,  together 
with  various  rout<»s  survcivcnl  in  dtiterniiiiing  the  lo(*ations  of 
th(*sc»  proposi'd  canals  and  the  8Ugg(*st<Hl  l(H»ation  of  the  Oravesend 
Bay  Shc<»pshca<l   Bay  caiuil. 

(0 )  I  )ctailc<l  (estimate  of  the  cost  of  the  proposed  Jamaica  Bay- 
Flushing  Bay  canal. 

(7)  DetjiiUHl  cstiniat<>  of  the  cost  of  the  proposed  Newtown 
CrtH'k-Flushing  Bay  canal. 

All  of  which  is  rt*sp(»ctfully  submitted, 

D.  B.  LA  DTT, 

Division  Engineer. 
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ESTIMATES  OF  QUANTITIES  AND  COSTS. 

Jamaica  Bay  —  Flishixg  Bay  Canal. 

Sea-level  Canal  from  the  Head  of  the  Proposed  Cornell  Basin, 
Jamaira  Bay,  to  Deep  Waier  in  East  River  at  the  Entrance  of 
Flushimj  Bay.     Length,  10.53  miles. 

Excavation,  dry,  6,646,000  cu.  yds.,  at  SOc Jp.S.a^S.OOO 

Kxcavation,  wet,  4,422,000  cu.  yds.,  at  25c 1,  105, 500 

Riprap,  200,000  cu.  yds.,  at  $1 200,  000 

Wash  wall,  117,000  cu.  yds.,  at  $2.50 292,  500 

Structure  at  L.  I.  K.  R.  crossing,  Jamaica,  1 1,  906,  000 

Highway  bridges,  10 1,538,  000 

Pipe   crossings    100, 000 

Locks,  2  at  $2r)<),0(K) 500,  000 

Right  of  Way  Required. 

Salt  meadow  land,  12.3  acres;  anscssed  valuation...  $6,150 

Salt  marsh  land,  56.4  acres ;  assensed  valuation 40,  000 

Farm  land,  46.53  acres;  assessed  valuation 110,235 

City  land,  71.93  acres;   assessed  valuation 661,  913 

Cemetery  land,  25.04  acres;  assessed  valuation 64,  938 

$883,  236 

Add  100  per  cent 883. 236 

1,  766,  472 

Buildings,  161;  net  cost 277,  730 

$11,009,202 
Engineering  and  contingencies,  20  per  cent 2,  201 ,  840 

Total    $13,  211,  042 


Seorlevel  Canal  from  the  Head  of  the  Proposed  Cornell  Basin, 
Jamaira  Bay,  to  Deep  Water  in  East  River  al  the  Entrance  of 
Flushing  Bay  —  Tunnel  Section  between  TAherty  Avemte  and 
Union  Avenue,  Sta.  145  to  Sta.  240. 

Excavation,  wet,  3,703,0<M)  cu.  yds.,  at  25c $940,  750 

Excavation,  dry,  1,155,000  cu.  yds.,  at  50c 577,  500 

Excavation   (open  cut  for  tunnel),  6,570,800  cu.  yds.  at  50c....  3,285,400 

Wash  wall,  83,190  cu.  yds.,  at  $2.50 207,  975 

Riprap,  142,460  cu.  yds.,  at  $1 142,  460 

Backfill,  3,967,000  cu.  yds.,  at  20c 793,400 

Concrete,  930,300  cu.  yds.,  at  $7 6,  512, 100 

Metal  reinforcement,  98,135,000  lbs.,  at  3V^c 3, 434,  725 

Highway    bridges,    4. 291, 000 

Locks,   2 500, 000 
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Right  of  Wat  Rkquiskd. 
Open  Section, 
Salt  meadow  land,  12.3  acres;   asseaaed  valuation...         $6,150 

Salt  marHh  land,  56.4  acres;  aHHeHited  valuation 40.000 

Farm  land,  46.53  acres;  asseK^od  valuation 110,  235 

1156,385 
Add    100   per  cent 156,  385 

312,  770 

Tunnel  Section, 

City  land,  57.54  acres;  assessed  valuation 1427,000 

Cemetery  land,  20.53  acres;  assessed  valuation 53,  300 

$480,  300 
Less  50  per  cent 240. 150 

240.  150 

Buildings,  133;  assessed  valuation  $22r>..)<K);  net  cost 225.  500 

$17,463,730 
Engineering  and  contingencies,  20  per  cent 3, 492,  746 

Total $20,  956.  476 


Sea-level  Camd  from  the  Head  of  the  Proposed  Government  Im- 
provement in  Fliishinf/  (Week  at  Lhniujston  Street  to  Deep 
Water  in  Ecust  River  at  the  Entrance  of  Flushing  Bay,  Length, 
4.  SO  miles. 

Excavation,  wet,  1,623,000  cu.  yds.,  at  25c $405,750 

Riprap.  18,800  cu.  yds.,  at  $1 18.  800 

Wash  wall,  1 1,000  cu  yds.,  at  $2.50 27,500 

RiQHT  OF  Way  Required. 

Salt  marsh  land,  36.2  acres;  assesHcd  valuation $31,670 

Add    100   per   cent 31,670 

63, 340 

$515,390 
Engineering  and  contingencies,  20  per  cent 103.  078 

Total $618, 468 
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Xewtown  Creek-Flushing  Bay  Canal. 

Sea-level  Canal  froin  the  Channel  in  Newtown  Creek  to  a  Junction 
with  the  Proposed  Jamaica  Bay— Flushing  Bay  Caiud  ai 
Strong's  Caiiseway,  Flushing  River.     Length,  5.4  miles. 

Excavation,  dry,  1,871,315  cu.  yds.,  at  50c $935,657 

Excavation,  wet,  2,387,672  cu.  yds.,  at  25c 596,  918 

Wash  wall,  45,316  cu.  yds.,  at  $2.50 113,  290 

Riprap,  81,563  cu.  yds.,  at  $1 81,  563 

Retaining  wall,  600  lin.  ft.,  at  $60 36, 000 

LK)ck,  1 250,  000 

Right  of  Wat  Required. 

Salt  marsh  land,  66.43  acres;  assessed  valuation $61,375 

City  land,  83.12  acres;  assessed  valuation 378,335 

Cemetery  land,  0.67  acre;  assessed  valuation 1,  675 

Relocation   of  Maurice  avenue,   6.14   acres;    assessed 

valuation 23,  000 

$464,394 

Add  100  per  cent 464,  394 

928, 788 

Buildings,   64;   net  cost 229,  425 

Sewer,  gas  and  water  pipe  crossings,  8 119,  700 

Bridges,  9 1,531,  468 

Relocation  of  Maurice  avenue,  4,350  lin.  ft 37,  728 

Damages  to  pumping  stations  and  cemetery 51,  250 

$4,911,787 
Engineering  and  contingencies,  20  per  cent 982,  357 

Total .* $5.  894, 144 
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COOPERATIVE  TOPOGRAPHIC  SURVEY  OF 

NEW  YORK. 


Department  of  the  Interiob, 

United  States  Geological  Survey, 

Washington. 

Office  of  the  Director. 

November  18,  1913. 

Hon.  John  A.  Bensel,  State  Engineer  and  Surveyor^  Albany, 
New  York: 

Sir. —  I  have  tlio  honor  to  transmit  herewith  a  report  made  by 
Frank  Sutton,  Geographer  in  charge  of  the  Atlantic  Division  of 
this  Sur^^ey,  on  results  of  topographic  work  prosecuted  in  the 
State  of  Xew  York  during  the  period  beginning  October  1,  1912, 
and  ending  September  31,  1913. 

You  will  note  that  the  first  three  months  covered  by  this  report 
were  also  covered  by  the  one  sent  you  IN'ovember  6,  1912,  which 
was  for  the  calendar  year  1912. 

Yours  very  truly, 

GEO.  OTIS  SMITH, 

Director. 
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Report  of  State  Engineer. 


Report  of  Topographic  Surveys  in  Cooperation  Between 

THE  United  States  Geolooicax  Survey  and  the  State 

OF  New  York  for  the  Year  Begun  October  1, 

1912,  AND  Ended  September  30,  1913. 


In  accordance  with  the  co<">perative  agreement  signed  July  11, 
1913,  by  (HH)rgo  Otis  Smith,  Director,  for  the  United  States 
Geological  Survey,  and  by  John  A.  Bensel,  State  Engineer  and 
Surveyor,  July  18,  1913,  for  the  State  of  New  York,  the  Federal 
Sur\'e\'  allotted  $10,000  and  the  State  $10,000,  for  cooperative 
topographic  surveys  in  the  state  of  New  York  during  the  fiscal 
year  July  1,  1913,  to  June  30,  1914. 

The  following  is  a  suiuinary  of  the  field  and  office  work  ac- 
complished from  ()ctnl)t»r  1,  1912,  to  September  30,  1913,  under 
the  gencnil  dirtH'tion  of  K.  B.  Marshall,  Chief  Geographer,  and 
under  the  iniiiKHliate  superv^iaion  of  Frank  Sutton,  Geographer 
in  charire  of  the  Atlantic  DiWsion. 

The  work  from  October  1,  1912,  to  June  30,  1913,  was  con- 
tinued under  the  appropriation  for  the  fiscal  year  ended  June 
30,  1913,  the  results  accomplished  during  the  first  six  months 
of  tliat  year  being  given  in  the  report  of  the  State  Engineer  and 
Survevor  for  1912. 
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The  following  members  of  the  United  States  Geological  Survey 
were  engaged  in  the  field  work: 

Topographic  Mapping: 

Hersey  Munroe,  topographic  engineer. 
Glenn  S.  Smith,  topographic  engineer. 
R.  C.  McKinney,  topographic  engineer. 
J.  F.  McBeth,  topographer. 
J.  M.  Whitman,  topographer. 
W.  H.  S.  Morey,  assistant  topographer. 
S.  P.  Floore,  assistant  topographer. 
R.  L.  Harrison,  assistant  top<^apher. 
R.  A.  Kiger,  assistant  topographer. 
T.  F.  Slaughter,  assistant  topographer. 
Roscoe  Reeves,  junior  topographer. 
E.  E.  Witherspoon,  junior  topographer. 

Levels: 

A.  J.  Kavanagh,  junior  topographer. 
K.  W.  Trimble,  topographic  aid. 

Primary  Traverse  and  TriangiUation: 

S.  S.  Gannett,  geographer. 
G.  T.  Hawkins,  topographic  engineer. 
J.  B.  Metcalfe,  Jr.,  assistant  topographer. 
A.  J.  Kavanagh,  junior  topographer. 

Office  Work. 

The  office  drafting  of  the  Corning,  Churubusco,  and  Number 
Four  topographic  maps  was  completed  and  the  maps  transmitted 
for  engraving  before  July  1,  1913. 

The  adjustment  of  the  primary  levels  for  the  Bonaparte,  Chu- 
rubusco (formerly  Ellenberg)  and  Coming  quadrangles  was  com- 
pleted and  the  field  notes  typewritten  and  prepared  for  publica- 
tion. Bulletin  No.  514,  showing  the  results  of  spirit  leveling  in 
the  state  of  New  York  from  1906  to  1911,  was  published. 
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Contract  No.  93    21,  43,  81,  190,  193,  207,  269 

Contract  Xo.  94    21,  43,  81,  279,  289-90,  298-9,  321,  326,  344 

Contract  No.  100    21,  43,  81,  190,  193,  207,  269 

Contract  No.  101    21,  43,  81,  190,  193,  206,  269,  272 

Contract  No.  102     21,  43,  81,  193,  216,  269 

Contract  No.  105    ...21,  43,  81,  290,  307-8,  310,  319^20,  321-2,  344 

Contract  No.  106   270,  309,  310,  320 

Contract  No.  107    21,  43,  81,  122,  125-6,  132,  183 

Contract  No.  108  21,  43,  279,  284 

Contract  No.  110   191 

Contract  No.  Ill    290 

Contract  No.  112     26,  42,  75,  290,  309,  321,  324,  342 

344 
100 
345 
342 
345 
345 
345 
343 
184 
342 
345 
184 
343 
345 
342 


Contract  No.  113 26,  42,  81,  290,  30<)-10,  320 

Contract  No.  114  21,  43,  97 

Fence,  Port  Gibson,  adjacent  to  contracts  Nos.  76  and  77 . . .    82 

Highway  adjacent  to  contract  No.  48 76 

Highway  adjacent  to  contract  No.  67 82 

Hijrhway  adjacent  to  contract  No.  76 82 

Highway  at  Cartersville,  adjacent  to  contract  No.  63 82 

Highway  at  Young's  bridge,  adjacent  to  contract  No.  66. .  . .    76 

Highway,  Dunsbach  Ferry  to  Forts  Ferry 82,  107-8 

Highway  near  Bushnells  Basin,  adjacent  to  contract  No.  63.    76 

Highway,  road  L,  adjacent  to  contract  No.  19 82 

Highway,  Kosendale  road,  adjacent  to  contract  No.  14. .  .  .82,  108 

Highways  adjacent  to  contract  No    60 76 

Highways  adjacent  to  contract  No.  61   76,  82,  343 

Highways  adjacent  to  contracts  Nos.  76  and  77 76 

Highways  adjacent  to  Peter  Scott  swamp 217 

Highway,  Shaker  pond  to  Niskayuna,  adjacent  to  contract 

No.  14   82,  108,  184 

Junction  lock,  Mohawk 54 

Junction  lock,  Rome    54 

Junction  lock,  Vischer's  Ferry 12,  17,  36,  44,  100,  107 

Progress   9-12,  17-9,  102-3 

Sloop  lock,  Troy 17,  35,  44,  76,  92,  181 

Exhibits    56-7 

Expenditures,  classification  of 37 

Extra  and  unspecified  work 35,  271-2 

Financial  status   13-46 

Grade  lowered  between  Tonawanda  and  Lock  port 40 

Junction  lock,  Mohawk 54 

Junction  lock,  Rome 54 

Junction  lock,  Vischer's  Ferry 12,  17,  35,  44 

Land  damages  16,  37 

Lands  appropriated,  payments  for 37,  45,  46 

Lands  appropriated,  recording  deeds  and  maps  of,  cost 37 

Lands,  notices  of  appropriation  of,  cost  of  serving 37 
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Lands,  SjK'cial  Kxnmincr  and  Appraim>r  of,  Ralarirn  and  expeiitH^s  37 

LandK.  iinni'cr»*>*ary  afU-r  di* posit  of  BjKiil.  us**  recommended.  .  . .  oo-Vt 

MuintcnarHv  and  operation 49 

Miiidle  division  vnpiniH'r's  rt»jH>rt 64.   11)0-2 

Ntoliauk  river  cliannel,  flatter  Bide  Hlopes  recommended St^-DO 

Xavi;:ation lu.  11,  IS.  3.'),  40,  41,  4S,  49,  51,  o4 

Navi;;ati<m  charts 54 

Old  canal  lands,  dispos4iI  of 16,  .53 

Operating:  machinery,  concerning  cost 39 

( >perat  inn  Commission 8 

( )h\ve«:o  canal: 

Contract  No.   10     :U,   191,   192,  218,  219-20,  271 

Contract  No.   lO-A   ....21.  34,  42,  7S,   191,   1!»2,  21S,  219,  220-1,  26S, 

271 
Contract  No.   lOU    ...21,  34,  42,  78.   HU.   192,  21S,  219,  221-2,  268, 

271 

Contract  No.  33    27,  191,  192,  218,  219,  222,  271 

Contract  No.  3.1    2»»,  79,   191,   192,  22^^30.  268,  271 

Contract  No.  37    20,  79,   191,  192,  231-3,  268 

Ccmtract  No.  37-R    26,  42,  79.   192,  23.'>-6.  268,  271 

Contract  No.  39    20,  79,  191,   192.  21S,  219,  222-3,  269 

Contract  No.  r)3    26,   191,  192,  218,  219,  223,  271 

Contract  No.  78   26,   191.  192,  218,  219,  223,  227,  271 

Contract  No.  79    26,   191,  192,  271 

Contract  No.  80   26.  42,  191,  193,  218,  219,  223,  271 

(Contract  No.  85     26,  42,  75,  191,   193,  218,  223-4,  267,  271 

Contract  No.  90    ....27,  75,  191,  193,  218,  219.  224,  230^1,  267,  272 

Contract  No.  90-A 21,  43.  80,  191.  193,  218,  219,  224,  234-5,  269 

Contract  No.  93    21,  43.  81,   191,   193,  218,  219,  225,  269 

Contract  No.   100     21.  43.  81,   193.  218,  219,  225,  269 

Contract  No.   103   21,  43,  81.   193.  218,  219,  225  6,  269 

Contract  No.   104   21,  43,  81.  193,  218,  219,  226,  269 

Hirrhway  adjacent  to  contract  No.  78 191,  192,  218,  219,  227 

Hijrliway,  road  A,  adjacent  to  contract  No.  37 82,   192,  233,  270 

lli<rh\vay,  road  B.  adjacent  to  contract  No.  37 82,   192,  234,  270 

Hicrliwaya,  Ox  creek,  near  Fulton 82,   191,   193,  218,  219,  270 

Outlets  at  termini 49,  50 

Pollution  of  waters '^'^ 

Power-sujiply : 

Contract  No.   90.. 27,  75,  157,  181,  190,   191.   193,  207,  218,  267.  272 
Contract  No.  90-A    ...21,  43,  80,  191.  193,  218,  219,  224,  234-5.  269 

Contract  No.  91     21.  43,  SO,  97,   100,   183 

Contract  No.  92    21,  43,  81,   122.   136-S,   183 

Contract  No.  93     ..21,  43.  81,   190,   191,   103,  207,  218,  219,  225,  269 

Contract  No.  94     21,  43,  81.  279,  289-90.  298-9,  321.  326,  344 

Print in<{  expenses   37 

Proprresa  of  work 9-12,  17-9 

Profrress  table,  middle  division 192-3 
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Protecting  structures 37,  39 

Publishing  proposition,  cost  of 37 

Railroad  crossings    11,   15,  18,  32,  40,  41,  45 

Recommendations 46,  49,  50,  52,  54,  55,  56,  89-91 

Re])airs  to  damaged  portions 93,  148 

Report  of  State  Engineer 8,  9-46 

Residencies,  reports: 

Cayuga  and  Seneca,  Xo.  1    241-6 

Cayuga  and  Seneca,  Xo.  2     246^0 

Champlain,  Xo.   1 138-47 

Champlain,  Xo.  2   148-  57 

Champlain,  Xo.  3    157-61 

Erie  and  Champlain,  Xo.  1-A 136-8 

Erie,  Xo.   1   97-100 

Erie,  Xo.  2 100-8 

Erie,  Mohawk  river  residency 108-19 

Erie,  Xo.  3 119-21 

Krie,  Xo.  4 121-33 

Erie,  Xo.  4-A    133-6,  195-8 

Erie,  Xo.  5   198-204 

Erie,  Xo.  6   205-7 

Erie,  Xo.  7   207-16 

Erie,  special 216-7 

Erie,  Xo.  8 279-90 

Erie,  Xo.  9    290-310 

Erie,  Xo.  10-A    310-21 

Erie,  Xo.  10-B   321-8 

Erie,  Xo.  11   328-30 

Oswego,  X"o.  1    217-28 

Oswego,  Xo.  2    228-30 

Water-supply   236-41 

Sale  of  abandoned  canal  lands 16,  53 

Sale  of  surplus  waters 46,  52 

Status  of  work   ' 0-12 

Surveys  for  extending 56,  72,  94,  174,  179,  250-1,  265,  266,  397-449 

Terminals.     ( iSVe  "  Barge  canal  terminals." ) 

Termini,   Federal   connections,   recommendation 50 

Unnecessary  lands,  use  after  deposit  of  spoil  recommended 55-6 

Water-powers  and  rights 15-6,  45,  46,  52 

Water-supply: 

Contract  Xo.  50    20,  79,  191,   192,  239-40,  269,  271 

Contract  Xo.  51    20,  79,  191,  192,  236-8,  269,  271 

Contract  Xo.  55    26,  75,  191,  192,  238-9,  267,  271 

Contract  Xo.  55-R    26,  42.  191,   192,  23H-9,  271 

Highways  adjacent  to  contract  Xo.  50 82,   191.  192,  241,  270 

Highways  adjacent  to  contract  Xo.  55 191,  192,  238-9 

Shelter  on  contract  Xo.  55 192,  238  -9 

Western  division  engineer*s  report 64,  278  -345 


Wi)  Indkx. 
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MhATiy   { cHmtrac't  No.  2) 350,  351-3,  370 

All.ic.n    362 

AniHtrnlam   (rontruot  No.  12  i 47,  349,  350,  351,  357,  370 

Hrwkport    362 

HufTalo,  KtIv  !»RHin   (contract  No.  21 ) 47,  349,  350,  361 

BufTalo,  Ohio  hanin 47,  350.  361 

Cleveland    359 

Clvde    362 

CoIkm'H    47, 350 

CoHHtant ia   359 

Dresden    359 

Kast  Varick   47.  350,  359 

Enjjineerin^  cxp«»nses 73,  363-70 

Fonda    (contract  No.   10) 47,  249,  350,  351,  356,  370 

Fort  Kdward   (contrartw  No«.  7  and  7-A) 350,  351  2,  354-5,  370 

F«»rt  Plain    (contract  No.  2J) .  .47,  349,  350,  351,  357-8,  370 

Frankfort   ( emit i act   Nt).  27  t 47,  249,  3,'>0.  351,  358,  370 

IlrrkinuT    (ci.ntrait   No.   9) 350,  351.  356,  370 

llolh'V    362 

Ili.m    I  contract    No.    11) 47,  349,  350,  351-2,  356-7,  370 

Itliaca    I  coiitrat  t    No.    1 ) 350,  359-00,  370 

Little  Falls   (contract  No.  3) 350,  351-2,  353,  370 

Lockport    (contract  No.  17) 47.  349,  350,  361,  362,  370 

Lynns    361-2 

Miclianicvillc   (contract  No.  5 ) 350,  351-2,  353-4,  370 

Medina    362 

Middleport 362 

New  York  citv,  Bronx  terminals   351 

New  York  city,  Gowanun  hay  (contract  No.  4) 350,  351 

New  York  city,  rjreenpoint    351 

New  York  citv,  Port   of   Call 351 

(Oswego     359 

Oswe«:o    (contract  No.  30) 47,  349,  350,  359 

Palmvra    362 

Plattrthiirg    (contract  No.  23) 47,  349,  3.50,  351,  358,  370 

I'ort  Henry   (contract  No.  25 ; 47,  349,  350 

H.'port    8,  47,  64,  65,  347-70 

Repc>rt  of  State  Engineer S,  47 

Rochester    361 

Pome    (contract  No.   16) 47,  349,  350,  360-1,  370 

Schenectady    (contract  No.  8) 350,  351,  355-6,  370 

South    Greece    361 

Spencerport    362 

St.   Johnsville    47.  350 

Svraeuse    359 

Troy   (contract  No.  14) 47,  349,  350 

Utica    (contract  No.   15) 47,  349,  350,  360.  370 

Waterford     47,  350 
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Watkins    (contract  No.  32) 47,  349,  350,  359 

Whitehall    (contract   No.    6) 47,  349,  350,  351,  354,  370 

Bedford  Hills,  reformatory  for  women 95 

Bergholtz  creek    72,  276-7,  339,  341 

Bids,  cost  of  advertising  for 37 

Bill   drafting,   commission 63-4 

Black  and  Moose  rivers,  bridge  at  Lyons  Falls 188 

Black  River  canal: 

Bridge  at  Dominick  street,  Rome 72,  77,  188,  261,  266,  268 

Bridge  at  Lyons  Falls 72,  188,  263,  266 

Bridge  at  Main  street,  Boonville 72,  188,  262,  266 

Engineering   expenses    71,  252,  266 

Black  river  survey,  engineering  expenses 72,  264,  266 

"Blue   line"   resurvey 57-8,  72,  94,  175,  179,  189,  265,  266,  278, 

290,  340-1 
{See   also   "Mapping   canal   lands"   and  "Surveys,   field   notes 
and  manuscript  maps.") 

Board  of  Canvassers,  jurisdiction 7 

Board  of  Canvassers,  State  Engineer  a  member 7 

Board  of  Claims: 

Engineering  expenses 72,  175,  179,  264,  266,  340,  341 

State  Engineer's  work  for 8,  58,  66,  95 

Surveys     8,  58,  66,  95,  175,  179,  188,  264,  266,  278,  320-1,  340,  341 

Board  of  Consulting  Engineers,  Advisory 37,  38 

Board  of  Equalization  and  Assessment,  jurisdiction    7 

Board  of  Equalization  and  Assessment,  State  Engineer  a  member..  7 

Board  of  Managers,  Letch  worth  Village 95 

Board  of  Special  Examiners  and  Appraisers  of  lands 37 

Boards  and  commissions,  State  Engineer's  duties 7-9,  61-2,  63,  64 

Bonds,  Barge  canal,  cost  of  preparing  and  advertising 37 

Boonville,  Main  street  bridge 72,  188,  262,  266 

Boundary  lines  and  monuments,  State  Engineer's  duties 9,  58 

Boundary  lines,  State: 

Canada    58-9 

Connecticut    58-9 

Massachusetts    58-9 

New  Jersey  68-9,  67,  381-96 

Pennsvlvania    58-9 

Recommendation    59 

Report  of  examination 381-96 

Statistics    58-9 

Vermont    58-9 

Bridges : 

Boonville,  Main  street 72,  188,  262,  ?66 

Bureau  of,  engineering  expenses 71,  172,  179 

Cohoes,   Vliet   street 74,  180 

Half  Moon   11-2,  88 

Lvons  Falls,  over  Black  and  Moose  rivers 183 


4<;s  Imikx. 

Lyons  FalU.  ov«t  lUaok  Rivor  canal 72,   1^8,  203,  2tiG 

.\i4)hu\Nk  rivrr,  lM't\u»fn  C'uIiui'h  and  ScUcn^H'tady H-2,  ^^ 

NorniHn«>kill   vindiict    *.'3 

(>HV\»';:n  canal,   t>  pt-  of 15,  40 

rrivato.  iilanH  to  U*  examined  l>y  Slate  Kngineer .S 

Kailroad 11,   15,   18,  32.  40,  41.  4.-> 

Itonir.    l)(»niiniik    ntreet 72,  77.   lS^s,  2G1,  2UG,  2i»*n 

U<nni'.  Snutlj  .Iain<'s  street !".♦»» 

Su|\ii\,    MjiUh'Ws   a\enue 74,  187,  2t»7 

S\  racuse.   \\  «'st  (Jenehee  Btreet IM> 

Itiea,  (  ornrlia  ntroet \^*^ 

Vorkville     IIMI 

Broekport.  Tar;:*'  eanal  terminal 3G2 

lUitl'alo,  Krie  basin,  Harj:e  canal  terminal 47,  lU!),  35n,  361 

lUiffaln,  Oliio  hanin,  llar^^e  eanal  terminal 47,  35U,  Srtl 

ButTalo,  V.  S.  CJovernnnnt  work 50 

Ihiihlin;:  for  State  de]»artm»*nts  recommended 02- :> 

iJurrau'*: 

J{rid-es    71,  172.  179 

Hydraulicrt    01,  06 

La nd   05-  0.  379 

{Srr  also  "Land  Bureau.") 
Ihit^lnMlls  Basin  liif,diway   70,  342 

C. 

Canada  Xew  York  boundary  line 5S^  0 

Canal,  Bar«;e.     (*S'rc  "  Bar<re  canal.") 

Canal : 

"Blue    line"    resurvoy 57-8,  72,  94,  175,  170,  189,  205,  266,  340-1 

Cliarts    54 

Completed   48,  SS 

Construction  and  maintenance,  jurisdiction  over 7 

Culvert,  break  in,  at  Ilion 48 

Kxhibita    56-7 

Lands,  abandoned,  sale  of 16,  53 

Lands  appropriated,   i)ayment   for 37,  45.  46 

Lands,  mappin^^   57-S,  72,  94,  175,  179,  265,  266,  340-1 

Lands,  old.  disposal  of 16,  53 

Lands,  unnecessary  after  deposit  of  spoil,  use  recommended...,  oo—C* 

^laintenance    7,  48,  49 

Maintenance  and  construction,  jurisdiction  over 7 

Outlets 49 

Pollution  of  waters 55 

Brotectinjr    structures    37,  39 

Surveys  for  extendinjr 56,  72.  04,  174.  170.  250-1.  205.  200,  397-449 

Terminals.      (Srr  "  Bartie  canal  terminals.") 

I'nnecessary  lands  after  deposit  of  spoil,  use  reccmimended 55-0 

Canal  Board,   jurisdiction    7 

Canal  Board.  State  Knj^nneer  a  member 7 
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Canal  system,  surveys  for  extending 56,  72,  94,  174,  171),  250-1,  265, 

2Gt5,  397-449 

Canisteo  river 72,  277,  338,  341 

Canvassers,  State  Board  of,  jurisdiction    7 

Canvassers,  State  Board  of.  State  Enj^ineer  a  member 7 

Cartersville  hi«;hway,   adjacent  to  contract  No.  63 .^2,  345 

Cavui^a  and  Seneca  canal: 

Barge  canal  construction: 

Financial  status.      {Sec  "Barge  canal,  financial  status.") 

Progress    9 

Engineering  expenses: 

•     Barge  canal  construction 71,  259-61,  260 

Barge   canal   terminals 73,  3()(>-7,  369-70 

(«sVr  also  "Barge  canal"  and  "Contracts.'') 

Cayuga  lake,  control  l)y  temporary  dam 244 

Cement  tests,   report 373-^ 

Chadakoin  river   72,  277,  337,  341 

Champlain  canal: 

Barge  canal  construction: 

Completed  sections 88 

Financial  status.     {Sec  "Barge  canal,  financial  status.") 

Progress    9 

Engineering  expenses: 

Barge  canal  construction    71,  170-2 

Barge  canal  terminals 73,  363  5,  369-70 

Ordinary  repairs 71,  102 

Navigation   10 

( See  also  "  Barge  canal  "  and  "  Contracts." ) 

Champlain,  Lake,  canal  outlet 49 

Charts  of  navigable  waters,  U.  S.  Lake  Survey 54 

Chautauqua  outlet    72,  277.  337,  341 

Chemung  canal   56,  72,  188,  250-1,  265.  206,  399-424 

Cliemung  river   72,  277,  338,  34 1 

Chilton  bend  cut-oflf 50 

Chub  lake,  proposed  dam 1H8 

Claims,  Board  of.     {See  "Board  of  Claims.") 

Claims,  cost   of   investigating 37 

Claims,  water-power    15-6,  45 

Clerical  services  to  Comptroller,  cost  of 37 

Cleveland,  Barge  canal  terminal 359 

Clyde,  Barge  canal  terminal 302 

Cohoes,  Barge  canal  terminal 47,  350 

Cohoes,  Vliet  street  bridge 74,  ISO 

Commission,  Bill  Drafting,  recommendation 63-4 

Commissioner   of   llealtb,   conference   with,    concerning   pollution    of 

canal  waters    55 

Commissioners  of  the  Land  Oftice,  jurisdiction    7 

Commissioners  of  the  Land  Office,  State  Engineer's  membership....    7,  8,  66 
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Commission  on  Barge  Canal  Operation,  purpose 8,  51 

Commission  on  Barge  Canal  Operation,  State  Engineer  a  member  of  S 

CommiHsion  on  port  conditions  and  pier  extensions,  New  York  harbor.  8 
CommiHsion  on  port  conditions  and  pier  extensions,  New  York  harbor. 

State  Engineer  a  member  of 8 

Commissions  and  boards,  State  Engineer's  duties 7-9,  61-2,  63,  64 

Commission,  Saratoga  Reservation , 95 

CommisHion,  State  Highway 7,  64,  65.  373 

CommiHHiun,  State  Highway,  State  Engineer  a  meml>or  of 7,  64 

Completed  canal   48.  8S 

Comptroller,  cost  of  clerical  services  to 37 

Concrete  tests,  report 376-7 

Connecticut-New  York  l>oundary  line 58-9 

Constantia,  Barge  canal  terminal 359 

Construction  and  maintenance,  canal,  jurisdiction  over 7 

Consulting   Engineers    37,  38 

Contents,   tal)le   of 5 

Contractors.  paymontB  to. . 37 

Contracts : 

nar<|r  canal : 

Iii(l^,   cf>st   c»f  advertising   for 37 

Canct'h'd  l»y  Canal  Board 23-4,  28-34,  38 

Cayuga  and  Seneca  canal: 

Contract  A    22,  81,  191,  193,  241,  242-3,  269,  272 


Contract  B    22,  81,  191.  193,  241,  243-4,  248 

Contract  C     22,  43,  81,   191,  193,  241,  244-5 

Contract  D   191 

Contract  E    22,  43,  81,  191,  193,  246-7 

Contract  F    191 

Contract  G    

Contract  H    22,  43,  81,  191,  193,  241,  245-6 

Contract  I     22,  43,  81,  191,  193,  249,  269 

Champlain  canal: 

No.  1  33,  77,  148-9 

No.  3  25,  77,  148 

No.  3-A  

No.  7  25 

No.  15  26 

No.  16  26,  75,  148,  149-50,  157 

No.  24  20,  42,  7a,  148,  150-1 

No.  25  26,  75,  158-61 

No.  26  25 

No.  27  29,  30,  31,  78,  148 

No.  27-A  21,  29,  30,  31,  78,  148,  151-4 

No.  32  26 

No.  33  27 

No.  54  26,  75,  148,  154-5 

No.  56  20,  43,  79,  148,  155-7 

No.  68  27 


269 
269 
249 
269 
250 
191 
269 
272 

182 
182 
148 
148 
157 
158 
183 
181 
148 
183 
183 
157 
167 
181 
183 
139 
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Contracts  —  {Continued)  : 

Barge  canal  —  (Continued) : 

Champlain  canal  —  {Continued):  pages. 

Xo.  69    26,  75,  139,  140-1,  181 

183 
183 
183 
183 
183 
183 
HO 
181 
181 
183 


No.  70    34,  80,  139 

No.  70-A    21,  34,  42,  80,  138,  139,  143-4 

No.  71     34,  80,  139 

No.  71-A    21,  34,  42,  80,  138,  139,  144-0 

No.  72     34,  80,  13J) 

No.  72-A    21,  34,  42,  80,  140,  140  -7 

No.  73    33 

No.  88     26,  42,  75,  139,  141-3 

No.  90    27,  75,  157 

No.  92    21.  81,  138 

Completed  between  January  1,  1911,  and  December  1,  1913.23,  26,  29 

Completed  between  January  1,  1911,  and  December  1,  1913, 
except  certain  work 23,  27,  29 

Completed  during  the  year,  by  divisions: 

Eastern  division 74-6,  180-1 

Middle  division    74-5,  267 

Western  division   75-6,  342-3 

Completed  to  January  1,  1911 23,  25,  29 

Erie  canal,  eastern  division: 

No.  2    24,  28,  74,  180 

No.  2-E    28,  74,  97-8,  180 

No.  7    25 

No.  8    29,  31,  74,  180 

No.  8-A    21,  29,  30,  31,  42,  77,  100,  101-3 

No.  11 .26,  75,  97,  98-9,  181 

No.  13    27,  75,  122,  132,  181 

No.  14    .* 20,  78,  100,  103-6,  119-20 

No.  14-A    20,  42,  78,  100,  106,  183 

No.  14-R    26,  42 

No.  16    26,  75,  97,  99-100,  181 

No.  17    24,  28,  75,  119,  181 

No.  18    33,  121,  122,  132 

No.  20-A    33,  75,  122,  123-4,  132,  181 

No.  20-B    20,  78,  108,  109-11,  183 

No.  20-C    : 20,  78,  108,  111-3,  183 

No.  20-D   20,  78,  108,  113-7,  183 

No.  29    20,  79,  133-6,  183,  195 

No.  30    20,  79,  122,  128-32,  183 

No.  31    26,  75,  122,  126-8,  132,  181 

No.  33    27,  97 

No.  34    25 

No.  36    27,  119,  120 

No.  74    97 

No.  86    26,  42,  80.  108,  118,  183 

No.  87    21,  43,  80,  122,  124-5,  132,  183 
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No.  01     21,  43,  HH,  1)7,   UK),   183 

No.  !>2     21,  43.  HI,  122.   130-S,   183 

No.   107    21,  43,  81,   122,   12.V<i.   132.   183 

No.  114     21.  43,  07,   1(>0 

(  haiiiH'l  Im'Iow  8hM)p  lock,  Troy 7U,  02,   181 

Iliiiltvvuv,  DuiiAbacii  Fcrrv  to  VoTia  I'Vrrv S2,   Id?- 8,   184 

ili;jlnvay,    liitjM'iulale    road,    acljnceiit    to    contract  No. 

1 4    H2,   108,   1S4 

ni;^li\\ay,  Miakcr  poiul  to  Ninkayuiia.  adjacent  to  con- 
tract   No.    14 H2,  lOS,   ls4 

Sloop   lock.  Troy 17,  3.'),  44,  7<>,  02,  181 

Kric  canal,  middle  division: 

No.  4    20,   190,   102,  204,  271 

No.  4-B    20,  192,  204 

No.  .')    23.  2S,   102 

No.  r,A    23,  2S,  42,  74,  100,   102.  209-10,  267 

No.  7    25,  102,  271 

No.   12     20.  7H,   100,   102,  205-U.  213-6,  268,  271 

No.   13     27,  7."),   100.  102,  207,  267 

No.  22     2(1,  7S,   100.   102,  2(H)-7,  212-3.  268,  271 

No.  22- A    20,  42,  78,   100,  102,  210-1,  268 

No.  42    34.  192 

No.  42-A    21,  34,  42,  70.   133,   100,  102,  195-8,  269 

No.  43   UK  70,   190.   102.  198-201,  269,  271 

No.  44    20,  70,  100,  192,  202-4,  209,  271 

No.  45    25.  190,  192,  207,  271 

No.  46    33.  75,  100,  101,  192,  207-9.  267 

No.  57    20.  43,  79,  100,  192,  216-7,  269 

No.  90     27,  75,  190,  193,  207,  267-272 

No.  03     21,  43,  81,  190.  193,  207,  269 

No.   loO     21,  43,  81,   100.  103,  207,  269 

No.   101     21,  43,  SI.   100,   103,  200,  269,  272 

No.   102    21,  43,  81,  193,  216,  269 

No.   110    191 

llii^liwavH  adjiKM-nt  to  Tctt-r  Scott  swamp 217 

Erie  canal,  western  diNision: 

No.  6    26,  290,  302-3 

No.  7    25 

No.  9 26,  310-1 

No.   10    27,  78,  328,  329-30.  343 

No.  21    33,  78,  200,  299-301,  343 

No.  23    20,  78,  200,  29.>-7,  343 

No.  38    25,  290.  295 

No.  40    27,  79.  ,321.  ,326-8,  .343 

No.  41    20,  290,  295 

No.  47    33,  75,  279-80,  342 
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Contracts  —  {Cuntinucd)  : 

Barge  canal  —  {Continued)  : 

Erie  canal,  western  division — {Continued)  :  pages. 

Xo.  48    20,  79,  279,  281-3,  343 

No.  49    20,  79,  279,  288-9,  343 

No.  59 ; 270,  298 

Xo.  60    27,  79,  290,  303-5,  344 

Xo.  61    * 26,  79,  290,  305-7,  344 

Xo.  62    20,  79,  310,  311-4,  344 

Xo.  63    20,  79,  290,  291-4,  344 

.    Xo.  64    20,  79,  310,  315-7,  344 

Xo.  65     21,  43,  79,  310,  317-9,  344 

Xo.  66    27,  80,  321,  322-3,  344 

Xo.  67    21,  80,  321,  324-5,  344 

Xo.  75    26,  75,  290,  307,  310,  319,  342 

Xo.  76    26,  80,  279,  284-6,  344 

Xo.  77    21,  80,  279,  286-7,  344 

Xo.  82    21,  80,  290,  301-2,  344 

Xo.  84    279,  281 

Xo.  89     21,  43,  80,  279,  283,  344 

Xo.  94    21,  43,  81,  279,  289-90,  298-9,  321,  326,  344 

Xo.  105    21,  43,  81,  290,  307-8,  310,  319-20,  321-2,  344 

X^o.  106    290,  309,  310,  320 

Xo.  108    21,  43,  279,  284 

Xo.  Ill    290 

Xo.  112    20,  42,  75,  290,  309,  321,  324,  342 

Xo.  113    26,  42,  81,  290,  309-10,  320,  344 

Fence,  Port  Gibson,  adjacent  to  contracts  Xos.  76  and 

77    82,  345 

Highway  adjacent  to  contract  Xo.  48 76,  342 

Highway  adjacent  to  contract  Xo.  67 .  ^ 82,  345 

Highway  adjacent  to  contract  Xo.  76 82,  345 

Highway  at  Cartersville,  adjacent  to  contract  Xo.  63. . .  82,  345 
Highway  at  Young's  bridge,  adjacent  to  contract  Xo.  66.  76,  343 
Highw^ay   near   Bushnella   Basin,    adjacent   to   contract 

Xo.  63   76.  342 

Highway,  road  L,  adjacent  to  contract  Xo.  19 82,  345 

Highways  adjacent  to  contract  X'^o.  60 76,  343 

Highways  adjacent  to  contract  Xo.  61 76.  82,  343,  345 

Highways  adjacent  to  contracts  Xos.  70  and  77 76,  342 

Execution  of  contracts,  cost  of 37 

Extra  and  unspecified  work 35,  271-2 

Junction   lock,  Vischer's   Ferry 12,  17,  35,  44 

Let  after  January  1.  1911 41,  42-3 

Manner  of  awarding 44 

Oswesro  canal: 

X"o.   10     34,  191,  102,  218.  219-20,  271 

Xo.  10-A    21,  34,  42,  7-^,  191,   192,  218,  219,  220-1,  268,  271 

Xo.   10-B    21,  34,  42,  78,  191,  192,  218.  219,  221-2,  208,  271 
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Contracts — {Continued)  : 

Barge  canal — {Continued)  : 

Oswego  canal  —  {Continued):  pages. 

No.  33    27,  191,  192,  218,  219,  222,  271 

No.  35    20,  79,  191,  192,  228-30,  268,  271 

No.  37     20,  79,  191,  192,  231-3,  268 

No.  37-R    26,  42,  79,  192,  235-6,  268,  271 

No.  39    20,  79,  191,  192,  218,  219,  222-3,  269 

No.  53    26,  191,  192,  218,  219,  223,  271 

No.  78    26,  191,  192,  218,  219,  223,  227,  271 

No.  79   26,  191,  192,  271 

No.  80     26,  42,  191,  193,  218,  219,  223,  271 

No.  85    26,  42,  75,  191,  193,  219,  223^,  267,  271 

No.  90     27,  76,  191,  193,  218,  219,  224,  230-1,  267,  272 

No.  90A     21,  43,  80,   191,  193,  218,  219,  224,  234-5,  269 

No.  93    21,  43,  81,  191,  193,  218,  219,  225,  269 

No,   100     21,  43,  81,  193,  218,  219,  225,  269 

No.   103     21,  43,  81,  193,  218,  219,  225-6,  269 

No.   104    21,  43,  81,  193,  218,  219,  226,  269 

llitrliway  adjacent  to  contract  No.  78 191,  192,  218,  219,  227 

IIi-li\>ay.  n>ad  A,  adjacent  to  contract  No.  37.  .82,  192,  233,  270 
IIi;:hway.  road  B,  adjacent  to  contract  No.  37.  .82,  192,  234,  270 
Hi^'liwavH,  Ox  orot»k,  near  Fulton 82,  191,  193,  218,  219,  270 

IViiding,  December  1,  1913 19,  20-2,  23,  42-3 

Pendinji:,  September  30,  1913,  by  diviHions: 

Eantern  division    77-82,  182-4 

Middle  division    78-82,  268-70 

Western  division   78-82,  343-6 

Power-supply: 

No.  90  \ 27,  75,   157,  181,  190,  193,  207,  218,  267,  272 

No.  90-A    21,  43,  80,  191,  193,  218,  219,  224,  234-5,  26& 

No.  91    21,  43,  80,  97,  100,  183 

No.  1»2    21,  43,  81,  122,  136-8,  183 

No.  1)3    21,  43,  81,   IDO,  191,  193,  207,  218,  219,  225,  269 

No.  94    21,  43,  81,  279,  289-90,  298-9,  321,  326,  344 

ProjrrcHH  table,  middle  division 192-3 

Relet    21,  23,  28,  29,  30,  38,  42-3 

Under  way,  DecembtT  1,   1913 19,  20-2,  23,  42-3 

Water-supply: 

No.  50 20,  79,  191,  192,  239-40,  269,  271 

No.  51     20,  79,  191,   192,  236-8,  269,  271 

No.  55     26,  75,  191,  192,  238-9,  267,  271 

No.  55-R    26,  42,  191,  192,  238-9,  271 

Hi«rhways  adjacent  to  contract  No.  50 82,  191,  192,  241,  270 

Ilij^'hways  adjacent  to  contract  No.  55 191,  192,  238-9 

Shelter  on  contract  No.  55 192,  238-9 

Barpe   canal  terminals: 

No.  1    (Ithaca)     350,  359-60,  370 

No.  2    (Albany)    350,  351-3,  370 
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Contracts  —  ( Continued )  : 

Barge  canal  terminals  —  (Continued)  :  pages. 

No.  3   (Little  Falls)    . . .'. 3o0,  351-2,  353,  370 

No.  4   (New  York  city,  Gowanus  bay) 350,  351 

No.  5    (Mechanicville)     350,  351-2,  363-4,  370 

No.  6   (Whitehall)     47,  349,  350,  351,  354,  370 

No.  7    (Fort  Edward)    350,  351-2,  354-5,  370 

No.  7-A   (Fort  Edward) 360,  351-2,  354-5,  370 

No.  8   (Schenectady)     350,  351,  355-6,  370 

No.  9   (Herkimer)    350,  351,  356,  370 

No.  10   (Fonda)    47,  349,  350,  351,  356,  370 

No.  11    (Ilion)     47,  349,  350,  351-2,  356-7,  370 

No.  12    (Amsterdam)    47,  349,  350,  351,  357,  370 

No.  14  (Troy)  47,  349,  350 

No.  15  (Utica)  47,  349,  350,  360,  370 

No.  16  (Rome)  47,  349,  350,  360-1,  370 

No.  17    (Lockport)     47,  349,  350,  361,  362,  370 

No.  21    (Buffalo,   Erie  basin) 47,  349,  350,  361 

No.  22    (Fort  Plain) 47,  349,  350,  351,  357-8,  370 

No.  23   (Plattsburg)     47,  349,  350,  351,  358,  370 

No.  25    (Port  Henry) 47,  349,  350 

No.  27    (Frankfort)     47,  349,  350,  351,  358,  370 

No.  30   (Oswego)     47,  349,  350,  359 

No.  32    (Watkins)    47,  349,  350,  359 

Cohoes,  Vliet  street  bridge 74,  180 

Completed  during  the  year,  by  divisions: 

Eastern  division    74-6,  180-1 

Middle  division    74-5,  267 

Western  division   75-6,  342-3 

Delaware  river,  Port  Jervis,  dikes 72,  77,  92,  173,  179,  182 

Fulton,  south  of,  dike 77,  218,  219,  227-8,  268 

Herkimer,  Mohawk  river  and  West  Canada  creek 72,  74,  77,  91,  173, 

179,  180,  182 

New  York,  Quarantine  station,  pier 72,  74,  91,  173,  179,  180 

Oak  Orchard  creek  feeder,  repairs 276 

Payments  on   37 

Pending,  September  30,  1913: 

Eastern  division    77-82,  182-4 

Middle  division    77-82,  268-70 

Western  division   78-82,  343-5 

Port  Jervis,  Delaware  river,  dikes 72,  77,  92,  173,  179,  182 

Relet    21,  23,  28,  29,  30,  38,  42-3 

Rome,  Dominick  'street  bridge 72,  77,  188,  261,  266,  268 

Solvay,  Mathews  avenue  bridge 74,  187,  267 

Special  work,  completed   74,  76,  180,  181,  267,  342-3 

Special  work,  pending  77,  82,  182,  184,  268,  270,  345 

Syracuse,  Weigh-lock  building 72,  262,  266 

Codperative    topographic    survey    of    state.       (See    "Surveys,    topo- 
graphic, cooperative." ) 
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Cornelia  8tnM*t  hrid;f«»,  IHica isn 

Cut-off,  Chilton  bend  7)^) 

Cut-off,  Maple  lK»nd 50 

D. 

Dama^res,  contractors',  payments   37 

Dama^reH,  land    IG,  37 

Dam,  Chub  lake,  proposed 1S8 

Dams,  cost  of    15 

Dams,  nn)vable    10,  00,  120-1 

Dam,  temporary,  to  control  Cayuga  lake 244 

Dannemora  prison,  survey  at 04 

Dennis  of  lands  appropriated,  cost  of  rtHjordinjj 37 

l>ela\vare  and  Hudson  Co.,  encroachment  at  ]>ake  (ieor^e 04-5 

Delaware   river.   Port  Jervis,   dikes 72,  77,  02,  173,  170,  182 

Delta  reservoir,  highways  adjiicent 101,  238—9 

Depositories,  fire-proof,  recommended    62 

Dike,  south  of  Fulton 77,  218,  210,  227-8,  208 

Dikes.   Port  Jervis,  Delaware  river 72,  77,  02,  173,   179,  182 

Division  eii^rineers'  oflices,  fire-proof  vaults  recommended 62 

Division  en*:ine«'ra'  reports: 

Kastern  division   64.  86-184 

Middle  division    64,  186-192 

\N  estern  division    *. 64,  273-330 

Docks.  Quarantine  station,  New  York 72,  74,  01,  173,  179,  ISO 

Dock,  Willard   72,   180,  262,  260 

Dominick  street  bridge,  Rome 72,  77,  188,  261,  266,  26S 

Dresden,  Barj^'e  canal  terminal 350 

Dunsbach  I'erry-Forts  Ferry  highway 82,  107-8,  184 

E. 

Eastern  division: 

Engineering  expenses.      {See  "  Engineering  ex]}en8e8.") 

Engineer's    report    64,  86-l>^4 

Location    87-S 

Navigation     10,  48,  88-0 

East  Varick,  Kar:je  canal  terminal 47,  350.  350 

Ellicott  cr(H'k   72,  277.  330,  341 

Em])loyees,  roster  of.  State  Engineer's  otlice 83 

EiicroHchments     04-5 

Engineering  exp<'nses : 

Barge  canal  terminals: 

Eastern    division    64.  73,  363-5,  360 

Head   onice    64,  73,  363,  360 

Middle  division    64,  73.  366-7,  369 

Percentage  of  construction  work •.  .  .  370 

Southern  division    64,  73,  365-6,  369 

Summary    64,  73,  369 

Western  division    64,  73,  367-8,  369 
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Engineering  expenses  —  {Continued)  : 
Eastern  division: 

Barge  canal  construction:  pages. 

Champlain  canal   64,  71,  170-2,  179 

Erie  canal   64,  71,  166-70,  179 

Head  office  account 64,  71,  163-G,  179 

Bureau  of  bridges 64,  71,  172,  179 

Ordinary  repairs: 

Champlain  canal   64,  71,  162,  179 

Erie  canal   64,  71,  162,  179 

Special  surveys: 

Glens  Falls  feeder 72,  174,  179 

Glenville-Rotterdam  crossing   72,  177,  179 

Ilydrographic    72,  178,  179 

Jamaica  bay- Flushing  bay  canal 72,  174,  179 

Monuments  and  maps,  examination 72,  176,  179 

Newtown  creok-Flushing  bay  canal 72,  174,  179 

Peconic  river  72,  177,  179 

Shinnecock  and  Peconic  canal  lock 72,  176,  179 

State  Board  of  Claims 72,  175,  179 

Surveys,  field  notes  and  manuscript  maps 72,  175,  179 

Topographic   72,  178,  179 

Special  work: 

Mohawk  river  and  West  Canada  creek  improvement.  .64,  72,  173, 

179 

New  York,  Quarantine  station,  docks 72,  173,  179 

Port  Jervis,  Delaware  river,  dikes 72,  173,  179 

Summary    64,  73,  179 

Middle  division: 

Barge  canal  construction: 

Cayuga  and  Seneca  canal 64,  71,  259-61,  266 

Erie  canal , 64,  71,  253-7,  266 

Oswego  canal   64,  71,  257-9,  266 

Ordinary  repairs: 

Black  river  canal 64,  71,  252,  266 

Erie  canal   64,  71,  252,  266 

Special  Surveys: 

Black  river 72,  264,  266 

Chemung  canal   72,  265,  266 

Mapping  canal  lands 72,  265,  266 

State  Board  of  Claims 72,  264,  266 

Surveys,  field  notes  and  manuscript  maps 72,  265,  266 

Special  work: 

Boonville,  Main  street  bridge 64,  72,  262,  266 

Lyons  Falls  bridge  64,  72,  263,  266 

Owasco   outlet    64,  72,  263,  266 

Rome,  Dominick  street  bridge 64,  72,  261,  266 

Syracuse,  Weigh-lock  building  64,  72,  262,  266 

Willard,  repairs  to  dock 64,  72,  262,  266 

Summary   64,  73,  266 
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Engineering  expenses  —  ( Continued )  :  pages. 

State  Engineer's  department,  percentage  of  construction  work . .         35-7 

Summary  of  state  by  divisions 64,  73 

Western  division: 

Barge  canal  construction,  Erie  canal 64,  71,  331-7,  341 

Ordinary  repairs,  Erie  canal 64,  71,  331,  341 

Special  surveys: 

SUte  Board  of  claims 72,  340,  341 

Surveys,  field  notes  and  manuscript  maps 72,  340-1 

Special  work: 

Bergholtz  creek    64,  72,  339,  341 

Canisteo  river    64,  72,  338,  341 

Chadakoin  river   64,  72,  337,  341 

Chemung  river 64,  72,  338,  341 

EUicott  creek   64,  72,  339,  341 

Summary    64,  73,  341 

Engineers,  consulting    37,  38 

Equalization  and  AHHcBHmi'nt,  State  Board  of,  jurisdiction 7 

Equalization  and  AsscHsment,  State  Board  of,  State  Engineer  a  mem- 
ber      7 

Erie  canal : 

Bar^e  canal  construction: 

Financial    status    13-46 

Progress     9-12,  17-9 

"Blue  line"  resurvey 57-8,  72,  94,  175,  179,  189,  266,  266,  278,  290, 

340-1 

Brid«re  at  Cornelia  8trt»et,  Utica 189 

Bridge  at  Mathews  avenue,  Solvay 74,  187,  267 

Bridge  at  Vliet  street,  Cohoes 74,  180 

Bridge  at  West  Genesee  street,  Syracuse 189 

Bridge  at  Yorkville   190 

Bridge  over  old  Erie  at  South  James  street,  Rome 190 

Engineering  expcnwcs: 

Barge  canal  construction 71,  106-70,  253-7,  266,  331-7,  341 

Barge  canal  terminals   73,  363-70 

Ordinary  repairs    71,  162,  179,  252,  266,  331,  341 

Junction   lock,   Mohawk    ; 54 

Junction  lock,  Rome    54 

Junction  lock,  Viachcr's  Ferry 12,  17,  35,  44,  100,  107 

Navigation,  charts  of  U.  S.  Lake  Survey 54 

Navigation   on    10,  11,  18,  35,  40,  41,  48,  49,  61,  54,  88-9,  187 

Sloop  lock,  Troy    17,  35,  44,  76,  92,  184 

{See  also  "  Barge  canal  "  and  "  Contracts.") 

Estimates,  payments  on 37 

Examination  of  New  York-New  Jersey  boundary  line 58-9,  67,  381-96 

Examiner  and  Appraiser  of  lands.  Special 37 

Exhibits,  canal   66-7 

Expenditures.  Barge  canal,  classification  of 37 

Expenses,  printing  37 

Exposition,  Panama,  canal  exhibit 57 

Extra  and  unspecified  work.  Barge  canal 35,  271-2 
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Fence  along  highways  near  Port  Gibson,  adjacent  to  contracts  Nos.  76 

and  77  82,  345 

Fire-proof  depositories  recommended 62 

Flood  protection,  Port  Jervis,  Delaware  river 72,  77,  92,  173,  179,  182 

Flushing  bay-Jamaica  bay  canal 56,  72,  94,  174,  179,  435-42,  447-8 

Flushing  bay-Kewtown  creek  canal 56,  72,  94,  174,  179,  435,  443-6,  449 

Fonda,  Barge  canal  terminal 47,  349,  350,  351,  356,  370 

Fort  Edward,  Barge  canal  terminal   350,  351-2,  354-5,  370 

Fort  Plain,  Bargee  canal  terminal 47,  349,  350,  351,  357-8,  370 

Forts  Ferry-  Dunsbach  Ferry  highway 82,  107-8,  184 

Frankfort,  Barge  canal  terminal 47,  349,  350,  351,  358,  370 

Fulmer  creek  92 

Fulton,  near.  Ox  creek  highways 82,  191,  193,  218,  219,  227,  270 

Fulton,  south  of,  dike 77,  218,  219,  227-8,  268 

G. 

Gaging  of  streams   60-1 

Genesee  river,  high  water 291 

Genesee  street  bridge.  West,  Syracuse 189 

Geological  Survey,  U.  S. : 

Cooperation  with   9,  59-61,  67 

Report  on  cooperative  topographic  survey 59-60,  67,  451-5 

Glens  Falls  feeder 56,  72,  94,  174,  179,  425-33 

Glenville-Rotterdam   crossing    72,  93,  177,  179 

Grade,  Barge  canal,  lowered  between  Tonawanda  and  Lockport 40 

H. 

Half  Moon  Bridge  Co.'a  injunction 10,  11-2,  88,  104,  107 

Harbor,  Oswego : 49,  60 

Head  office  account,  engineering  expenses: 

Barge  canal  construction 71,  163-6,  179 

Barge  canal  terminals 73,  363,  369 

Health,  Commissioner  of,  conference  with,  concerning  pollution  of 

canal  waters    55 

Herkimer,  Barge  canal  terminal 350,  351,  356,  370 

Herkimer,  Mohawk  river  and  West  Canada  creek  improvement. .  72,  74,  77,  91, 

173,  179,  180,  182 

Highway  Commission,  State   .• 64 

Highway  Conunission,  State: 

Jurisdiction    7 

State  En^neer  a  member  7,  64 

Testing  cement  for 65,  373 

Highways : 

Bushnells  Basin,  adjacent  to  contract  No.  63 76,  342 

Cartersville,  adjacent  to  contract  No.  63 82,  345 

Contract  No.  48,  adjacent  to   76,  342 

Contract  No.  50,  adjacent  to   82,  191,  241,  270 

Contract  No.  55,  adjacent  to   191,  238-9 
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I'ontract  N«.  00,  adjaifiit  to    76,  343 

Contract  No.  01,  adjacent  to    ,76,  «2,  34.*^,  345 

(  ontract  No.  67,  adjacent  to   82,  345 

(  ontract  No.  76,  adjacent  to,   nortii   Hide 82,  345 

ContractH  Noh.  76  and  77,  adjacent  to,  noutk  Hide 76,  342 

Contract  No.  7S.  adjacent  to   lUl,  192,  218,  219,  227 

Dunnbach  Kerry   Fortn  Ferry S2,  107-8,   184 

Ox  cHM-k.  near  Fulton 82,   101,  19:{,  218,  219,  227,  270 

IVter  Scott  Hwamp,  adjacent  to 217 

Koad  A,  adjacent  to  contract  No.  37 82,  192,  233,  270 

Hoad  H,  adjacent  to  contract  No.  37 82,  192,  234,  270 

l\oad  L,  adjacent  to  contract  No.  19 82,  345 

KoHcndale  road,  adjacent  to  contract  No.  14 82,  108,  184 

Shaker  pond-Ninkayuna,  adjacent  to  contract  No.  14 82,  108,  184 

Younfj'H  bridge,  adjacent  to  contract  No,  66 76,  343 

Highways  in  lieu  of  exintin^  hi;ihwayH 37,  44 

HoUey,  iiarge  canal  terminal 362 

IloHpital.  dock   at  Willard    72,  189,  262,  266 

HoHpital  for  deformed  and  crijjpled  children.  Went  Haveratraw 95 

Hudson,  New  York  training  Hchool   for  pirU 95 

Hudson   river,  canal  outlet 49 

HudHon  river,  channel  at  Troy    76,  92,  181 

Hudson  river,  deepening 49 

Hydraulics,  Hureau  of 61,  66 

\]\  dr();:raphic  survey  9,  60-1,  72,  178,  179 

I. 

Ilion,   Barge   canal   terminal 47,  349,  350,  331-2,  356-7,  370 

Ilion,  leak  in  culvert  ; 48 

Injunction,  Half  Moon  Bridge  Co.'s 10,  11-2,  88,  104,  107 

Investigating  claims,   cost  of 37 

Ithaca,  Barge  canal  terminal 350,  359  -60,  370 

J. 

Jacksonburg,  connection,  old  and  new  canals 122 

Jamaica  bay-Flushing  bay  canal 56,  72.  94,  174,   179,  435-42,  447-8 

James  street  bridge,  South,  Rome 190 

Junction  lock,  Mohawk 54 

Junction  lock,  Rome 54 

Junction   lock,  Vischer's   Ferry 12,  17,  35,  44,  100,  107 

L. 

Laboratory,  testing 65,  371-7 

Lake  Champlain,  canal  outlet 49 

Lake  George,  encroachment  of  Delaware  and  Hudson  Co 94-5 

Lake  Ontario,  canal  outlet    49 

Land  bureau: 

Report   379 

Scope   65-6 
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Land  damages  16,  37 

Land  Office,  Commiasionero  of,  jurisaiccioii 7 

Land  Office,  State  Engineer  a  Commissioner  of 7,  S,  66 

Lands,  abandoned  canal,  sale  of 16,  53 

Lands  appropriated,  payments  for 37,  45,  46 

Lands  appropriated,  recording  deeds  and  maps  of,  cost 37 

Lands,  canal,   mapping    57-8,  72,  94,  175,  179,  265,  266,  340-1 

Lands,  notices  of  appropriation,  cost  of  serving 37 

Lands,  old  canal,  sale  of 16,  53 

Lands,  Special  Examiner  and  Appraiser  of,  salaries  and  expenses. . .  37 

Lands,  unnecessary  after  deposit  of  spoil,  use  recommended 55-6 

Legislature,  duties  of  State  Engineer  for 7 

Letch  worth  Village,  Board  of  Managers 95 

Levels,  spirit,  in  New  York  state 67 

Little  Falls,  Barge  canal  terminal 350,  351-2,  353,  370 

Lock,  junction,  Mohawk   54 

Lock,  junction,  Rome    54 

Lock,  junction,  Vischer's  Ferry 12,  17,  35,  44 

Lockport,  Barge  canal  grade  lowered  40 

Lockport,  Barge  canal  terminal   47,  349,  350,  361,  362,  370 

Lock,  sloop,  Troy 17,  35,  44,  76,  92,  181 

Lyons,  Barge  canal  terminals 361-2 

Lyons  Falls,  bridge  over  Black  and  Moose  rivers 188 

Lyons  Falls,  bridge  over  Black  river  canal  72,  188,  263,  266 

M. 

Main  street  bridge,  Boonville 72,  188,  262,  266 

Maintenance  and  construction,  canal,  jurisdiction  over 7 

^laintenance,   canal    48,  49 

Managers,  Board  of,  Letch  worth  Village 95 

Maple  bend,  cut-off    50 

Mapping  canal  lands    57-8,  72,  94,  175,  179,  265,  266,  340-1 

{Hee  also  "  *  Blue  line '  resurvey  "  and  **  Surveys,  tteld  notes  and 
manuscript  maps.") 

Maps  of  lands  appropriated,  cost  of  recording 37 

Maps,  publishing  ancient,  recommended 66 

Massachusettfl-Xew  York  boundary  line 68-9 

Mathews  avenue  bridge,  Solvay 74,  187,  267 

Mechanicville,  Barge  canal  terminal 350,  351-2,  353-4,  370 

Medina,  Barge  canal  terminal 362 

Middle  division: 

Engineering  expenses.      (See  "Engineering  expenses.") 

Engineer's  report 64,  186-192 

Location    190 

Progress  table,  Barge  canal  contracts 192-3 

Middleport,  Barge  canal  terminal 362 

Mohawk,  connection  old  and  new  canals  at  various  points 54,  122 

Mohawk,   junction   lock    64 

Mohawk  river  and  Wertt  Canada  creek  improvement ..  72,  74,  77,  91,  173,  179, 

180,  182 
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Mohawk  river,  bridge  between  Cohoes  and  Schenectady 1 1-2,  88 

Mohawk  river  canal  channel,  flatter  side  slopes  recommended 89-90 

Mohawk  river,  encroachment  of  American  Locomotive  Co 95 

Monuments,  boundary   lines  and 0,  58-9,  67,  72,  176,  179,  381-96 

Moose  and  Black  rivers,  brid|;e  at  Lyons  Falls 188 

Movable  dams,  Mohawk  river 10,  90,  120-1 

N. 

Navigation : 

Canal    10,  11.   18,  3o,  40,  41,  48,  49,  51,  88-9,  187 

Charts  of  Barge  canal  waters 54 

Eastern  division   10,  48,  88-9 

Middle  division  187 

Western  division    10 

New  Jersey,  coilperation  with,  on  New  York  port  conditions 8 

New  Jersey-New  York  boundary  line 58-9,  67,  381-96 

Newtown  creek  Flushing  bay  canal 56,  72,  94,  174,  179,  435,  443-6,  449 

New  York  l>oundary  lines.     ( frVr  *'  Boundary  lim»8,  State." ) 

New  York  city,  Bronx,  Barge  canal  terminals 351 

New  York  city,  canal  exhibit  at 57 

New  York  city,  (iowanus  I)ay,  Barge  canal  terminal 350,  351 

New  York  city,  (JrcH»npoint,  Barge  canal  terminals 351 

New  York  city.  Port  of  Call.   Barge  canal   tt*rminals 351 

New  York,  coiiperation  with  New  Jersey  on  port  conditions 8 

New  York   harbor,  port  conditions  and  pier  extenHions,  commission 

on   8 

New  York-New  Jersey  boundary  line .58-9,  67,  381-06 

New  York,  Quarantine  station,  pier 72,  74,  91,  173,  179,   180 

New  York,  results  of  spirit  leveling 67 

New  York  training  school  for  girls,  Hudson 95 

Niagara  river,  canal  outlet 49 

Niskayuna-Shaker  pond  highway 82,  108,  184 

Normanskill  viaduct    93 

Notices  of  appropriation  of  lands^  cost  of 37 

O. 

Oak  Orchard  creek  feeder,  repairH 27il 

( ineonta.  State  normal  school !J5 

Ontario,  Lake,  canal  outlet 4!) 

Operation,  Barge  canal,  commission  on 8.  51 

Operation,  canal    49.  5 1 

Ordinary  repairs  to  canals,  engineering  expenses.      {tSre  "Engineer- 
ing expenses.") 

Oswego,  Barge  canal  terminal 47,  349,  350,  359 

Oswejro  canal: 

Barge  canal  construction: 

Financial  status.     {See  **  Barge  canal,  financial  status.") 

Progress    9 

Bridges,  type   15,  40 
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Engineering  expenses: 

Barge  canal  construction 71,  257-9,  266 

Barge  canal  terminals 73,  366-7,  369-70 

Navigation   49,  ^f  187 

( See  also  "  Barge  canal "  and  "  Contracts." ) 

Oswego,  canal  outlet 49,  50 

Outlet,  Chautauqua  lake 72,  277,  337,  341 

Outlets,  canal    49,  50 

Owasco  outlet 72,  189,  263,  266 

Ox  creek  highways,  near  Fulton 82,  191,  193,  218,  219,  227,  270 

P. 

Palmyra,  Barge  canal  terminal 362 

Panama  Exposition,  canal  exhibit' 57 

Payments  for  land  damages   37 

Payments  for  lands  appropriated 37 

Payments  to  contractors 37 

Peconic  and  Shinnecock  canal  lock  and  tide  gates 72,  92,  176,  179 

Peconic  river    72,  93,  177,  179 

Pennsylvania-New  York  boundary  line 58-9 

Peter  Scott  swamp,  highways  adjacent  to 217 

Pier  extensions,  New  York  harbor,  commission  on S 

Pier,  Quarantine  station,  New  York 72,  74,  91,  173,  179,  180 

Pier,  Willard    72,  188,  202,  266 

Pittsburg,  canal  exhibit  at 57 

Plattsburg,  Barge  canal  terminal 47,  349,  350,  351,  358,  370 

Pollution  of  Barge  canal  waters 55 

Port  conditions.  New  York  harbor,  commission  on 8 

Port  Gibson,  fence   along  highways  adjacent  to  contracts   Nos.    76 

and  77  82,  345 

Port  Henry,  Barge  canal  terminal 47,  349,  350 

Port  Jervis,  Delaware  river,  dikes 72,  77,  92,  173,  179,  182 

Preparing  Barge  canal  bonds,  cost  of 37 

Preservation   of  records,  recommendation 62 

Printing   expenses    37 

Prisons,  survey  for  Superintendent  of 94 

Progress  of  work,  Barge  canal 9-12,  17-9 

Progress  table,  Barge  canal  contracts,  middle  division 192-3 

Protecting  canal  structures 37,  39 

Public  Works,  Superintendent  of,  advisory  engineer        37 

Public  Works,  Superintendent  of,  control  over  completed  canals. ...      48,  55 
Publishing  Barge  canal  proposition 37 

Q. 

Quarantine  station.  New  York,  pier 72,  74,  91,  173,  179,  180 

R. 

Bailroad  crossings 11,  15,  18,  32,  40,  41,  45,  300 

Railroad  relocation  at  Rome 200 
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Administration  building  for  State  departments iit-3 

Barge  and  old  canal  connections,  Rome  and  Moliawk 54 

Barge  canal  channel,  Mohawk  river,  flatter  side  slopes 81^90 

Barge  canal.  Federal  work  at  termini 50 

Barge  canal  locks  and  dams 00 

Bill  drafting   63-4 

••  Blue  line  "  re8ur\'ey  appropriation 58,  27S 

Boundary  line  examination  and  repairs 39 

Canal  outlet.  Lake  Champlain 49 

Fire-proof  depositories  for  records 62 

liydrographic  survey   61 

I^nd  bureau    66 

Mapping  canal  lands 58,  27H 

Old  canal  lands,  disimsal  of 53 

Pollution  of  canal  waters,  prt^vention 55 

Slips  in  Mohawk  rivvT 91 

Surplus  waters.  sal«*  of 46,  52 

Surv**y8  and  plaiiH  for  publii*  works  to  1h»  made  by  State  Kngineer         63-4 

SurvovM  for  dt'pnrtnu-nts  and  commiAHions,  loan  fund 58,  62,  95 

To])oprapl»i('  survey    60 

rnnecoHKary  canal   lands,  use  of,  after  deposit  of  spoil 55-6 

Hecordin;;  diH^ds  and  maps  of  lands  appropriaUnl,  cost  of 37 

Records,  tire-proof  depositories  recommended 62 

Reformatory  for  women,  l?edford  Hills 95 

Repairs.  Barge  canal,  damaged  portions 93,  148 

Repairs,  Oak  Orchard  crtH»k  fi»eder 276 

Reports : 

Chemung  canal  survey 188,  250-1,  309-424 

Division  engineers': 

Eastern    division 64,  86-184 

Middle     division 64,  186-192 

\Ve8tc»rn   division 64,  273-330 

Glens   Falls   feeder  survev 56,  94,  425-33 

Hydraulics.   Bureau   <»f 66 

Jamaica  bay-Fhishiiiji  bay  eanal  survey 5(i,  94,  435-42,  447-8 

Land  bureau   65-6,  379 

Newtown  creek -Flush inj;  bay  canal  survey 56,  94,  43.).  443-6,  449 

New  York-Xew  Jersey  lioundary  line  examination 58-9,  67,  381-96 

Resident  enjrineers'.      {See  "  Ibirjre  canal,  residencies.**) 

Hi'sults  of  spirit  hoveling  in  Xew  York  state 67 

State  Engineer  and  Surveyor's 7-67 

Terminal  Engineer's    47.  64,  65,  347-70 

Tests   65,  371-7 

Topographic  survey,  coi'iperation  with  I'nited  States ....  59,  60,  67,  451-5 

Reservation   Commission.    Saratoga 95 

Road  A,  adjacent  to  contract  No.  37 82,  192,  233,  270 

Road  B,  adjacent  to  contract  No.  37 82,  192,  234,  270 

Road  L,  adjacent  to  contract  No.  10 82 
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Rochester,  Barge  canal  terminal 361 

Rome,  Barge  canal  terminal 47,  349,  350,  360-1,  370 

Rome,  connection  recommended,  old  and  new  canals 54 

Rome,  Dominick  street  bridge 72,  77,  188,  261,  266,  268 

Rome,  junction  lock 54 

Rome,  railroad  relocation 200 

Rome,  South  James  street  bridge 190 

Rosebank,  Quarantine  station,  pier 72,  74,  91,  173,  170,  180 

Rosendale  road,  adjacent  to  contract  No.  14 82,  108,  184, 

Roster  of  employees.  State  Engineer's  office 83 

Rotterdam-Glenvillc  crossing  72,  93,  177,  179 

S. 

Sale  of  abandoned  canal  lands 16,  53 

Sale  of  surplus  waters  on  Barge  canal 46,  52 

Sand  tests,  report 376 

Saratoga  Reservation  Commission 95 

Schenectady,  Barge  canal  terminal 350,  351,  3o5-8,  370 

Schenectady,  encroachment  of  American  Locomotive  Co 95 

Sewage  pollution  of  State  waters 55 

Shaker  pond-Xiskayuna  highway 82,  108,  184 

Shinnecock  and  Peconic  canal,  lock  and  tide  gate 72,  92,  176,  179 

Slips,  Barge  canal,  recommended 91 

Sloop  lock,  Troy 17,  35,  44,  76,  92,  181 

Solvay,  Mathews  avenue  bridge 74,  187,  267 

South  Greece,  Barge  canal  terminal 361 

Special  Examiner  and  Appraiser  of  lands.  .• 37 

Special  works: 

Bergholtz  creek    72,  276-7,  339,  341 

Boonville,  Main  street  bridge 72,  188,  262,  260 

Canisteo  river    72,  277,  338,  341 

Chadakoin   river    72,  277,  337,  341 

Chautauqua  outlet    72,  277,  337,  341 

Cliemung  river  72,  277,  338,  341 

Cohoes,  Vliet  street  bridge 74,  180 

Contracts  completed   74,  76,  180,  181,  267,  342-3 

Contracts  pending    77,  82,  182,  184,  268,  270,  346 

Ellicott  creek   72,  277,  339.  341 

Engineering  expenses 72,  173,  179,  261-3,  266,  337-9,  341 

Fulmer  creek 92 

Fulton,  dike  south  of 77,  218,  219,  227-8,  268 

Herkimer,  Mohawk  river  and  West  Canada  creek  improvement..? 2,  74,  77, 

91,  173,  179,  180,  182 

Highways  adjacent  to  contract  No.  14 82,  107-8,  184 

Highway  adjacent  to  contract  No.  19,  road  L 82 

Highways  adjacent  to  contract  No.  37 82,  192,  233-4,  270 

Highways  adjacent  to  contract  No.  48 76 

Highways  adjacent  to  contract  No.  50 82,  191,  241,  270 

Highways  adjacent  to  contract  No.  60 76 
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Highways  adja<H*nt  to  contract  No.  61 76,  82 

Highway  adjacent  to  contract  No.  63,  near  Bushnells   Basin...  76 

Highway  adjacent  to  contract  No.  66,  at  Young*B  bridge 76 

THghway  adjact*nt  to  contract  No.  67 H2 

Highway  adjacent  to  contract  No.  76,  north  side 82 

Highway  adjac4*nt  to  contracts  Nos.  76  and  77,  south  side 76 

Highway  adjact>nt  to  contract   No.  78 191,  19*2,  218,  210.  227 

HighwavM,  IX-lta  rem^rvoir 191,  192,  238-9 

Lyons  Falls,  bridge  over  Black  and  Moose  rivers 188 

Lyons  FalU,  bridge  over  Black  river  canal 72,  188.  263.  266 

Mohawk  river  and  Went  C'anada  cr«»k  improvement.  .72,  74,  77,  91,  173, 

179,  IW),  182 

New  York,  (^larantine  station,  docks 72,  74,  91.  173,  179.  180 

Normanskill  viaduct    93 

Oak  Orchard  creek  ftH*der 276 

Owasco  outlet   72,  189,  263,  266 

Ox  cHM'k  highways   82,  191,  193,  218,  219,  270 

Port  Jervis,  Delaware  river,  dikes 72,  77,  !>2,  173,  179,  182 

Road  A.  adjacent  to  contract  No.  37 82,  192,  233,  270 

Koad  H.  adjacent  to  contract  No.  37 82,  192,  234,  270 

Home.  Doniinick  ntreet  bridge 72,  77,  188,  261,  266,  268 

Home,  South  .lameh  strivt  !)ridge 190 

Solvay,  MathewH  uvrnue  bridge 74,  187,  267 

Sy racuws   Weigh-lock   building 72.  262,  266 

Syraeum*,  \Ve«t  (f«»nert*H»  rttnM^t  bridge 189 

Troy,  Hudwm  river,  channel 76,  92,  181 

Troy,  sloop    l<K*k    17,  35,  44,  76,  92,   181 

I'tiea,  Cornelia  street  bridge 189 

Willard  dtM-k    72,  189,  262.  266 

Yorkville,  brid/^e  ovrr  Krie  canal 190 

Spencerport,  Barge  canal  terminal 302 

Spririt  levi'linij,  rcHults  of,  in  New  York  state 67 

State  Architect,  work  for 6.),  95,  373-4 

State  lU>ard  of  Claimn.     {Srr  "  Hoard  of  Claims.") 

State  boundary  linen.      {S(r  "Boundary  lines.  State.") 

State  d<'])artment8  and  commissions,  surveys  for 8,  9,  01-2,  63,  94-5 

State  Kngineer  and  Surveyor: 

Administration  building  for.  recommended 62-3 

Attorn«'V-(;eneral,  work  for 8,  58,  94-5 

Board  of  Claims,  work  for 8,  58,  66 

Boundarv  lines  and  monuments   9,  58-9 

Bridge  ))lan8,  examination  of 8 

Canal  Board  member 7 

Canvassi'rs,  State  Board  of,  member 7 

Commission  on  Barge  Canal  operation,  member  of 8 

Commission  on  port  conditions  and  pier  extensions,  X.  Y'.  harbor, 

member  of    8 

Cooperation  with  U.  S.  Geological  Survey 9,  59-61,  67 
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